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(57) ABSTRACT 
RNA interference using small interfering RNAS which target 
HIF-1alpha mRNA inhibit expression of the HIF-1alpha 
gene. As HIF-1alpha is a transcriptional regulator of VEGF, 
expression of VEGF is also inhibited. Control of VEGF 
production through SiRNA-mediated down-regulation of 
HIF-1alpha can be used to inhibit angiogenesis, in particu 
larly in diseases Such as diabetic retinopathy, age related 
macular degeneration and many types of cancer. 
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COMPOSITIONS AND METHODS FOR SIRNA 
INHIBITION OF HIF-1 ALPHA 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application claims the benefit of U.S. provi 
sional patent application serial No. 60/423,262, filed on Nov. 
1, 2002. 

FIELD OF THE INVENTION 

0002 This invention relates to the regulation of gene 
expression by SiRNA-induced degradation of the transcrip 
tional regulator HIF-1 alpha. In particular, genes in the 
VEGF mitogenic pathway can be down-regulated. 

BACKGROUND OF THE INVENTION 

0.003 Angiogenesis, defined as the growth of new cap 
illary blood vessels, plays a fundamental role in growth and 
development. In mature humans, the ability to initiate an 
angiogenic response is present in all tissues, but is held 
under Strict control. A key regulator of angiogenesis is 
vascular endothelial growth factor (“VEGF), also called 
vascular permeability factor (“VPF"). 
0004 VEGF is expressed in abnormally high levels in 
certain tissues from diseases characterized by aberrant 
angiogenesis, Such as cancers, diabetic retinopathy, psoria 
sis, age-related macular degeneration, rheumatoid arthritis 
and other inflammatory diseases. Therefore, agents which 
selectively decrease the VEGF levels in these tissues can be 
used to treat cancer and other angiogenic diseases. 
0005) Hypoxia-inducible factor 1 (HIF-1) is a het 
erodimeric basic-helix-loop-helix-PAS transcription factor 
consisting of HIF-1alpha and HIF-1 beta subunits. HIF-1 
alpha expression and HIF-1 transcriptional activity increase 
exponentially as cellular oxygen concentration is decreased. 
Several dozen target genes that are transactivated by HIF-1 
have been identified, including those encoding erythropoi 
etin, glucose transporters, glycolytic enzymes, and VEGF. 
Semenza GL (1999), Ann. Rev. Cell. Dev. Biol. 15:551-578. 
0006 Loss of p53 in tumor cells enhances HIF-1alpha 
levels and augments HIF-1-dependent transcriptional acti 
vation of VEGF in response to hypoxia. Forced expression 
of HIF-1 alpha in p53-expressing tumor cells increases 
hypoxia-induced VEGF expression and augments neovas 
cularization and growth of tumor Xenografts. These results 
indicate that amplification of normal HIF-1-dependent 
responses to hypoxia Via loSS of p53 function contributes to 
the angiogenic Switch during tumorigenesis. Ravi R. et al. 
(2000), Genes Dev. 14: 34-44. 
0007) RNA interference (“RNAi”) is a method of post 
transcriptional gene regulation that is conserved throughout 
many eukaryotic organisms. RNAi is induced by short (i.e., 
<30 nucleotide) double stranded RNA (“dsRNA) mol 
ecules which are present in the cell (Fire A et al. (1998), 
Nature 391:806-811). These short dsRNA molecules, called 
“short interfering RNA” or “siRNA, cause the destruction 
of messenger RNAs (“mRNAs”) which share sequence 
homology with the siRNA to within one nucleotide resolu 
tion (Elbashir S M et al. (2001), Genes Dev, 15: 188-200). 
It is believed that the siRNA and the targeted mRNA bind to 
an RNA-induced silencing complex (“RISC"), which 
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cleaves the targeted mRNA. The siRNA is apparently 
recycled much like a multiple-turnover enzyme, with 1 
SiRNA molecule capable of inducing cleavage of approxi 
mately 1000 mRNA molecules. siRNA-mediated RNAi is 
therefore more effective than other currently available tech 
nologies for inhibiting expression of a target gene. 

0008 Elbashir S M et al. (2001), supra, has shown that 
synthetic siRNA of 21 and 22 nucleotides in length, and 
which have short 3" overhangs, can induce RNAi of target 
mRNA in a Drosophila cell lysate. Cultured mammalian 
cells also exhibit RNAi with synthetic siRNA (Elbashir S M 
et al. (2001) Nature, 411: 494-498), and RNAi induced by 
synthetic siRNA has recently been shown in living mice 
(McCaffrey AP et al. (2002), Nature, 418:38-39; Xia Het 
al. (2002), Nat. Biotech. 20: 1006-1010). The therapeutic 
potential of siRNA-mediated RNAi has been demonstrated 
by several recent in vitro studies, including the siRNA 
directed inhibition of HIV-1 infection (Novina C D et al. 
(2002), Nat. Med. 8: 681-686) and reduction of neurotoxic 
polyglutamine disease protein expression (Xia H et al. 
(2002), Supra). Therapeutic RNAi has also been demon 
Strated in human cancer cells by Alan Gewirtz, as described 
in published U.S. patent application US 2002/0173478. 
0009. It has now been found that siRNA-induced RNAi 
of HIF-1 alpha results in the destruction of HIF-1 alpha 
mRNA, with a concomitant reduction in VEGF expression 
and inhibition of angiogenesis. 

SUMMARY OF THE INVENTION 

0010. The present invention is directed to siRNAS which 
Specifically target and cause RNAi-induced degradation of 
mRNA from the human HIF-1 alpha gene. The siRNA 
compounds and compositions of the invention are used to 
treat cancerous tumors and other angiogenic diseases and 
non-pathogenic conditions in which VEGF is overexpressed 
in tissues in or near the area of neovascularization. 

0011 Thus, the invention provides siRNA, and pharma 
ceutical compositions thereof, which target HIF-1 alpha 
mRNA and induce RNAi-mediated degradation of the tar 
geted mRNA. 
0012. The invention further provides a method of inhib 
iting expression of HIF-1alpha, comprising administering to 
a subject an effective amount of an siRNA targeted to HIF-1 
alpha mRNA, such that the HIF-1alpha mRNA is degraded. 
0013 The invention further provides a method of inhib 
iting angiogenesis, comprising administering an effective 
amount of an siRNA targeted to HIF-1alpha mRNA to a 
subject, such that the HIF-1alpha mRNA is degraded and 
the expression of VEGF is inhibited. 
0014. The invention further provides a method of treating 
an angiogenic disease, comprising administering an effec 
tive amount of an siRNA targeted to HIF-1alpha mRNA to 
a subject, such that the HIF-1alpha mRNA is degraded and 
the expression of VEGF is inhibited. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1 is a histogram of VEGF concentration, as 
measured by VEGF ELISA at ODso nanometers, in non 
hypoxic (“-”) cultured HEK-293 cells treated with no 
siRNA (“no'), and in hypoxic (“+”) cultured HEK-293 cells 
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treated with: no siRNA (“no"); nonspecific siRNA 
(“EGFP); or with twenty separate siRNAS targeting human 
HIF-1alpha mRNA (“hHIF1 #1-20”). 
0016 FIG. 2 is a histogram showing cytotoxicity in 
non-hypoxic (“-”) cultured HEK-293 cells treated with no 
siRNA (“no'), and in hypoxic (“+”) cultured HEK-293 cells 
treated with: no siRNA (“no"); nonspecific siRNA 
(“EGFP); or with twenty separate siRNAS targeting human 
HIF-1alpha mRNA (“hHIF1 #1-20”). 
0017 FIG. 3 is a histogram showing the area of choroidal 
neovascularization in mm, in eyes from control mice ("con 
trol”) and mice treated with anti-HIF-1 alpha siRNA 
(“HIF-1 siRNA”). 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.018 Compositions and methods comprising siRNA tar 
geted to HIF-1 alpha mRNA are advantageously used to 
inhibit angiogenesis, in particular for the treatment of angio 
genic diseases. The siRNA of the invention causes RNAi 
mediated destruction of the HIF-1 alpha mRNA. HIF-1 
alpha is a transcriptional regulator of VEGF, and the reduc 
tion in HIF-1 alpha mRNA caused by the siRNA of the 
invention is correlated with a reduction in VEGF production. 
Because VEGF is required for initiating and maintaining 
angiogenesis, the siRNA-mediated destruction of HIF-1 
alpha Slows, Stops or reverses the angiogenic process. 
0.019 AS used herein, siRNA which is “targeted to the 
HIF-1alpha mRNA' means siRNA in which a first strand of 
the dupleX has the same nucleotide Sequence as a portion of 
the HIF-1 mRNA sequence. It is understood that the second 
strand of the siRNA duplex is complementary to both the 
first strand of the siRNA duplex and to the same portion of 
the HIF-1alpha mRNA. 
0020. The invention therefore provides isolated siRNA 
comprising short double-stranded RNA from about 17 
nucleotides to about 29 nucleotides in length, preferably 
from about 19 to about 25 nucleotides in length, that are 
targeted to the target mRNA. The siRNA comprise a sense 
RNA strand and a complementary antisense RNA strand 
annealed together by Standard Watson-Crick base-pairing 
interactions (hereinafter “base-paired”). AS is described in 
more detail below, the Sense Strand comprises a nucleic acid 
Sequence which is Substantially identical to a target 
Sequence contained within the target mRNA. 
0021 AS used herein, a nucleic acid sequence “substan 
tially identical' to a target Sequence contained within the 
target mRNA is a nucleic acid Sequence which is identical to 
the target Sequence, or which differs from the target 
Sequence by one or more nucleotides. Sense Strands of the 
invention which comprise nucleic acid Sequences Substan 
tially identical to a target Sequence are characterized in that 
SiRNA comprising Such Sense Strands induce RNAi-medi 
ated degradation of mRNA containing the target Sequence. 
For example, an SiRNA of the invention can comprise a 
Sense Strand comprise nucleic acid Sequences which differ 
from a target Sequence by one, two or three or more 
nucleotides, as long as RNAi-mediated degradation of the 
target mRNA is induced by the siRNA. 
0022. The sense and antisense strands of the present 
SiRNA can comprise two complementary, Single-Stranded 
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RNA molecules or can comprise a single molecule in which 
two complementary portions are base-paired and are 
covalently linked by a single-stranded “hairpin” area. With 
out wishing to be bound by any theory, it is believed that the 
hairpin area of the latter type of siRNA molecule is cleaved 
intracellularly by the “Dicer” protein (or its equivalent) to 
form an siRNA of two individual base-paired RNA mol 
ecules (see Tuschl, T. (2002), Supra). As described below, the 
SiRNA can also contain alterations, Substitutions or modi 
fications of one or more ribonucleotide bases. For example, 
the present siRNA can be altered, substituted or modified to 
contain one or more deoxyribonucleotide bases. 
0023. As used herein, “isolated” means synthetic, or 
altered or removed from the natural State through human 
intervention. For example, an SiRNA naturally present in a 
living animal is not “isolated,” but a synthetic siRNA, or an 
SiRNA partially or completely Separated from the coexisting 
materials of its natural state is "isolated.” An isolated siRNA 
can exist in Substantially purified form, or can exist in a 
non-native environment Such as, for example, a cell into 
which the siRNA has been delivered. 

0024. As used herein, “target mRNA' means human 
HIF-1alpha mRNA, mutant or alternative splice forms of 
human HIF-1alpha mRNA, or mRNA from cognate HIF-1 
alpha genes. A cDNA sequence corresponding to a human 
HIF-1alpha mRNA sequence is given in SEQ ID NO: 1. 
0025 Splice variants of human HIF-1alpha are known, 
including HIF-1alpha transcript variants 1 (SEQID NO: 2) 
and 2 (SEQ ID NO: 3), as described in GenBank record 
accession nos. NM 001530 and NM 181054, the entire 
disclosures of which are herein incorporated by reference. 
The mRNA transcribed from the human HIF-1alpha gene 
can be analyzed for further alternative splice forms using 
techniques well-known in the art. Such techniques include 
reverse transcription-polymerase chain reaction (RT-PCR), 
northern blotting and in-situ hybridization. Techniques for 
analyzing mRNA sequences are described, for example, in 
Busting SA (2000), J. Mol. Endocrinol. 25: 169-193, the 
entire disclosure of which is herein incorporated by refer 
ence. Representative techniques for identifying alternatively 
spliced mRNAS are also described below. 
0026. For example, databases that contain nucleotide 
Sequences related to a given disease gene can be used to 
identify alternatively spliced mRNA. Such databases 
include GenBank, Embase, and the Cancer Genome 
Anatomy Project (CGAP) database. The CGAP database, for 
example, contains expressed sequence tags (ESTs) from 
various types of human cancers. An mRNA or gene 
Sequence from the HIF-1alpha gene can be used to query 
Such a database to determine whether ESTs representing 
alternatively spliced mRNAS have been found for a these 
geneS. 

0027. A technique called “RNAse protection” can also be 
used to identify alternatively spliced HIF-1alpha mRNA. 
RNASe protection involves translation of a gene Sequence 
into synthetic RNA, which is hybridized to RNA derived 
from other cells, for example, cells from tissue at or near the 
site of neovascularization. The hybridized RNA is then 
incubated with enzymes that recognize RNA:RNA hybrid 
mismatches. Smaller than expected fragments indicate the 
presence of alternatively spliced mRNAS. The putative 
alternatively Spliced mRNAS can be cloned and Sequenced 
by methods well known to those skilled in the art. 



US 2004/0180357 A1 

0028 RT-PCR can also be used to identify alternatively 
spliced HIF-1alpha mRNA. In RT-PCR, mRNA from a 
tissue is converted into cDNA by the enzyme reverse 
transcriptase, using methods well-known to those of ordi 
nary skill in the art. The entire coding sequence of the cDNA 
is then amplified via PCR using a forward primer located in 
the 3' untranslated region, and a reverse primer located in the 
5' untranslated region. The amplified products can be ana 
lyzed for alternative Splice forms, for example by comparing 
the size of the amplified products with the size of the 
expected product from normally spliced mRNA, e.g., by 
agarose gel electrophoresis. Any change in the Size of the 
amplified product can indicate alternative Splicing. 
0029. The mRNA produced from a mutant HIF-1alpha 
gene can also be readily identified through the techniques 
described above for identifying alternative splice forms. AS 
used herein, “mutant” HIF-1alpha gene or mRNA includes 
a HIF-1alpha gene or mRNA which differs in sequence from 
the HIF-1alpha mRNA sequences set forth herein. Thus, 
allelic forms of HIF-1alpha genes, and the mRNA produced 
from them, are considered “mutants' for purposes of this 
invention. 

0.030. As used herein, a gene or mRNA which is “cog 
nate” to human HIF-1 alpha is a gene or mRNA from 
another mammalian Species which is homologous to human 
HIF-1alpha. For example, the cognate HIF-1alpha mRNA 
from the rat and mouse are described in GenBank record 
accession nos. NM 024359 and NM 010431, respectively, 
the entire disclosure of which is herein incorporated by 
reference. The rat HIF-1alpha mRNA sequence is given in 
SEQ ID NO: 4, and the mouse HIF-1alpha mRNA sequence 
is given in SEQ ID NO: 5. 
0031. It is understood that human HIF-1alpha mRNA 
may contain target Sequences in common with their respec 
tive alternative Splice forms, cognates or mutants. A Single 
SiRNA comprising Such a common targeting Sequence can 
therefore induce RNAi-mediated degradation of different 
RNA types which contain the common targeting Sequence. 
0.032 The siRNA of the invention can comprise partially 
purified RNA, substantially pure RNA, synthetic RNA, or 
recombinantly produced RNA, as well as altered RNA that 
differs from naturally-occurring RNA by the addition, dele 
tion, Substitution and/or alteration of one or more nucle 
otides. Such alterations can include addition of non-nucle 
otide material, such as to the end(s) of the siRNA or to one 
or more internal nucleotides of the siRNA, or modifications 
that make the siRNA resistant to nuclease digestion, or the 
Substitution of one or more nucleotides in the siRNA with 
deoxyribonucleotides. 
0033) One or both strands of the siRNA of the invention 
can also comprise a 3' overhang. AS used herein, a "3" 
overhang refers to at least one unpaired nucleotide extend 
ing from the 3'-end of a duplexed RNA strand. 
0034. Thus in one embodiment, the siRNA of the inven 
tion comprises at least one 3' overhang of from 1 to about 6 
nucleotides (which includes ribonucleotides or deoxyribo 
nucleotides) in length, preferably from 1 to about 5 nucle 
otides in length, more preferably from 1 to about 4 nucle 
otides in length, and particularly preferably from about 2 to 
about 4 nucleotides in length. 
0035) In the embodiment in which both strands of the 
siRNA molecule comprise a 3' overhang, the length of the 
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overhangs can be the same or different for each Strand. In a 
most preferred embodiment, the 3' overhang is present on 
both strands of the siRNA, and is 2 nucleotides in length. For 
example, each strand of the siRNA of the invention can 
comprise 3' overhangs of dithymidylic acid (“TT") or diu 
ridylic acid (“uu' 
0036). In order to enhance the stability of the present 
SiRNA, the 3' overhangs can be also Stabilized against 
degradation. In one embodiment, the overhangs are Stabi 
lized by including purine nucleotides, Such as adenosine or 
guanosine nucleotides. Alternatively, Substitution of pyrimi 
dine nucleotides by modified analogues, e.g., Substitution of 
uridine nucleotides in the 3' overhangs with 2'-deoxythymi 
dine, is tolerated and does not affect the efficiency of RNAi 
degradation. In particular, the absence of a 2 hydroxyl in the 
2'-deoxythymidine Significantly enhances the nuclease resis 
tance of the 3' overhang in tissue culture medium. 
0037. In certain embodiments, the siRNA of the inven 
tion comprises the sequence AA(N19)TT or NA(N21), 
where N is any nucleotide. These siRNA comprise approxi 
mately 30-70% G/C, and preferably comprise approximately 
50% G/C. The sequence of the sense siRNA strand corre 
sponds to (N19)TT or N21 (i.e., positions 3 to 23), respec 
tively. In the latter case, the 3' end of the sense siRNA is 
converted to TT. The rationale for this sequence conversion 
is to generate a symmetric duplex with respect to the 
Sequence composition of the Sense and antisense Strand 3 
overhangs. The antisense Strand is then Synthesized as the 
complement to positions 1 to 21 of the Sense Strand. 
0038 Because position 1 of the 23-nt sense strand in 
these embodiments is not recognized in a sequence-specific 
manner by the antisense Strand, the 3'-most nucleotide 
residue of the antisense Strand can be chosen deliberately. 
However, the penultimate nucleotide of the antisense Strand 
(complementary to position 2 of the 23-nt Sense Strand in 
either embodiment) is generally complementary to the tar 
geted Sequence. 

0039. In another embodiment, the siRNA of the invention 
comprises the sequence NAR(N17)YNN, where R is a 
purine (e.g., A or G) and Y is a pyrimidine (e.g., C or U/T). 
The respective 21-nt Sense and antisense Strands of this 
embodiment therefore generally begin with a purine nucle 
otide. Such siRNA can be expressed from pol III expression 
vectors without a change in targeting site, as expression of 
RNAS from pol III promoters is only believed to be efficient 
when the first transcribed nucleotide is a purine. 
0040. The siRNA of the invention can be targeted to any 
Stretch of approximately 19-25 contiguous nucleotides in 
any of the target mRNA sequences (the “target Sequence”). 
Techniques for Selecting target Sequences for siRNA are 
given, for example, in Tuschl T et al., “The siRNA User 
Guide,' revised Oct. 11, 2002, the entire disclosure of which 
is herein incorporated by reference. “The siRNA User 
Guide' is available on the world wide web at a website 
maintained by Dr. Thomas Tuschl, Department of Cellular 
Biochemistry, AG 105, Max-Planck-Institute for Biophysi 
cal Chemistry, 37077 Göttingen, Germany, and can be found 
by accessing the website of the Max Planck Institute and 
searching with the keyword “siRNA.” Thus, the sense strand 
of the present SiRNA comprises a nucleotide Sequence 
identical to any contiguous stretch of about 19 to about 25 
nucleotides in the target mRNA. 
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0041 Generally, a target sequence on the target mRNA 
can be selected from a given cDNA sequence corresponding 
to the target mRNA, preferably beginning 50 to 100 nt 
downstream (i.e., in the 3' direction) from the start codon. 
The target Sequence can, however, be located in the 5' or 3' 
untranslated regions, or in the region nearby the Start codon. 
A suitable target sequence in the HIF-1 alpha cDNA 
Sequence is: 

AACTGGACACAGTGTGTTTGA SEQ ID NO: 6 

0042. Thus, an siRNA of the invention targeting this 
Sequence, and which has 3' UU overhangs (overhangs 
shown in bold) is: 

5'-aacuaacuggacacagugugu uu-3 SEQ ID NO: 7 

3'-uu uugauugaccugugu cacaca-5 SEQ ID NO : 8 

0.043 An siRNA of the invention targeting this same 
Sequence, but having 3' TT overhangs on each Strand (over 
hangs shown in bold) is: 

5'-aacuaacuggacacaguguguTT-3' (SEQ ID NO: 9) 

3'-TTuugauugaccugugu.cacaca-5 (SEQ ID NO : 10) 

0044) Exemplary HIF-1 alpha target sequences from 
which siRNA of the invention can be derived include those 
in Table 1 and those given in SEQ ID NOS: 39-298. 

TABLE 1. 

HIF-1 Alpha Target Sequences 

target sequence SEQ ID NO : 

AACTAACTGGACACAGTGTGT 1 

CGACAAGAAAAAGATAA 2 

AAAGATAAGTTCTGAAC 3 

AGATAAGTTCTGAACGT 4 

GTTCTGAACGTCGAAAA 5 

AAGAAAAGTCTCGAGAT 6 

GAAAAGTCTCGAGATGC 7 

AGTCTCGAGATGCAGCC 8 

GTAAAGAATCTGAAGTT 9 

GAATCGAAGTTTTTTA 2O 

GTTTTTTATGAGCTTGC 21 

GGCCTCTGTGATGAGGC 22 

CTTCTGGATGCTGGTGA 23 

AGCACAGATGAATTGCT 24 

AAATGCTTACACACAGAAATG 25 

GAAAAAGATAAGTTCTG 26 
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TABLE 1-continued 

HIF-1 Alpha Target Sequences 

target sequence SEQ ID NO : 

AAGATAAGTTCTGAACG 27 

GATAAGTTCTGAACGTC 28 

CGTCGAAAAGAAAAGTC 29 

AGAAAAGTCTCGAGATG 30 

AAGTCTCGAGATGCAGC 31 

GTCTCGAGATGCAGCCA 32 

AGAATCGAAGTTTTTT 33 

TCTGAAGTTTTTTAGA 34 

TGTGAGTTCGCATCTTG 35 

ACTTCTGGATGCTGGTG 36 

GATGACATGAAAGCACA 37 

GCACAGATGAATTGCTT 38 

004.5 The siRNA of the invention can be obtained using 
a number of techniques known to those of skill in the art. For 
example, the siRNA can be chemically synthesized or 
recombinantly produced using methods known in the art, 
such as the Drosophila in vitro system described in U.S. 
published application 2002/0086356 of Tuschl et al., the 
entire disclosure of which is herein incorporated by refer 
CCC. 

0046 Preferably, the siRNA of the invention are chemi 
cally Synthesized using appropriately protected ribonucleo 
side phosphoramidites and a conventional DNA/RNA syn 
thesizer. The siRNA can be Synthesized as two separate, 
complementary RNA molecules, or as a single RNA mol 
ecule with two complementary regions. Commercial Suppli 
ers of Synthetic RNA molecules or Synthesis reagents 
include Proligo (Hamburg, Germany), Dharmacon Research 
(Lafayette, Colo., USA), Pierce Chemical (part of Perbio 
Science, Rockford, Ill., USA), Glen Research (Sterling, Va., 
USA), ChemGenes (Ashland, Mass., USA) and Cruachem 
(Glasgow, UK). 

0047 Alternatively, siRNA can also be expressed from 
recombinant circular or linear DNA plasmids using. any 
suitable promoter. Suitable promoters for expressing siRNA 
of the invention from a plasmid include, for example, the U6 
or H1 RNA pol III promoter Sequences and the cytomega 
lovirus promoter. Selection of other Suitable promoters is 
within the skill in the art. The recombinant plasmids of the 
invention can also comprise inducible or regulatable pro 
moters for expression of the siRNA in a particular tissue or 
in a particular intracellular environment. 

0048. The siRNA expressed from recombinant plasmids 
can either be isolated from cultured cell expression Systems 
by Standard techniques, or can be expressed intracellularly at 
or near the area of neovascularization in Vivo. The use of 
recombinant plasmids to deliver siRNA of the invention to 
cells in vivo is discussed in more detail below. 
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0049. The siRNA of the invention can be expressed from 
a recombinant plasmid either as two separate, complemen 
tary RNA molecules, or as a single RNA molecule with two 
complementary regions. 
0050 Selection of plasmids suitable for expressing 
siRNA of the invention, methods for inserting nucleic acid 
Sequences for expressing the siRNA into the plasmid, and 
methods of delivering the recombinant plasmid to the cells 
of interest are within the skill in the art. See, for example 
Tuschl, T. (2002), Nat. Biotechnol, 20: 446-448; Brum 
melkamp T R et al. (2002), Science 296:550-553; Miyagishi 
Metal. (2002), Nat. Biotechnol. 20: 497-500; Paddison PJ 
et al. (2002), Genes Dev. 16:948-958; Lee NS et al. (2002), 
Nat. Biotechnol. 20: 500-505; and Paul C P et al. (2002), 
Nat. Biotechnol. 20: 505-508, the entire disclosures of which 
are herein incorporated by reference. 
0051. For example, a plasmid can comprise a sense RNA 
Strand coding Sequence in operable connection with a polyT 
termination sequence under the control of a human U6 RNA 
promoter, and an antisense RNA Strand coding Sequence in 
operable connection with a poly T termination Sequence 
under the control of a human U6 RNA promoter. 
0.052 AS used herein, “in operable connection with a 
polyT termination Sequence” means that the nucleic acid 
Sequences encoding the Sense or antisense Strands are imme 
diately adjacent to the polyT termination signal in the 5' 
direction. During transcription of the Sense or antisense 
sequences from the plasmid, the poly T termination signals 
act to terminate transcription. 
0.053 As used herein, “under the control” of a promoter 
means that the nucleic acid Sequences encoding the Sense or 
antisense Strands are located 3' of the promoter, So that the 
promoter can initiate transcription of the Sense or antisense 
coding Sequences. 

0.054 The siRNA of the invention can also be expressed 
from recombinant viral vectors intracellularly at or near the 
area of neovascularization in Vivo. The recombinant Viral 
vectors of the invention comprise Sequences encoding the 
siRNA of the invention and any suitable promoter for 
expressing the siRNA sequences. Suitable promoters 
include, for example, the U6 or H1 RNA pol III promoter 
Sequences and the cytomegalovirus promoter. Selection of 
other suitable promoters is within the skill in the art. The 
recombinant viral vectors of the invention can also comprise 
inducible or regulatable promoters for expression of the 
SiRNA in a particular tissue or in a particular intracellular 
environment. The use of recombinant viral vectors to deliver 
siRNA of the invention to cells in vivo is discussed in more 
detail below. 

0055. The siRNA of the invention can be expressed from 
a recombinant Viral vector either as two Separate, comple 
mentary nucleic acid molecules, or as a Single nucleic acid 
molecule with two complementary regions. 
0056. Any viral vector capable of accepting the coding 
Sequences for the siRNA molecule(s) to be expressed can be 
used, for example vectors derived from adenovirus (AV); 
adeno-associated virus (AAV); retroviruses (e.g., lentiviruses 
(LV), Rhabdoviruses, murine leukemia virus); herpes virus, 
and the like. The tropism of the viral vectors can also be 
modified by pseudotyping the vectors with envelope pro 
teins or other Surface antigens from other viruses. For 
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example, an AAV vector of the invention can be pseudot 
yped with Surface proteins from Vesicular Stomatitis virus 
(VSV), rabies, Ebola, Mokola, and the like. 
0057 Selection of recombinant viral vectors suitable for 
use in the invention, methods for inserting nucleic acid 
Sequences for expressing the siRNA into the Vector, and 
methods of delivering the viral vector to the cells of interest 
are within the skill in the art. See, for example, Domburg R 
(1995), Gene Therap. 2: 301-310; Eglitis M A (1988), 
Biotechniques 6: 608-614; Miller AD (1990), Hum Gene 
Therap. 1: 5-14; and Anderson W F (1998), Nature 392: 
25-30, the entire disclosures of which are herein incorpo 
rated by reference. 
0.058 Preferred viral vectors are those derived from AV 
and AAV. In a particularly preferred embodiment, the siRNA 
of the invention is expressed as two separate, complemen 
tary Single-Stranded RNA molecules from a recombinant 
AAV vector comprising, for example, either the U6 or H1 
RNA promoters, or the cytomegalovirus (CMV) promoter. 
0059) A suitable AV vector for expressing the siRNA of 
the invention, a method for constructing the recombinant AV 
vector, and a method for delivering the vector into target 
cells, are described in Xia Het al. (2002), Nat. Biotech. 20: 
1OO6-1010. 

0060 Suitable AAV vectors for expressing the siRNA of 
the invention, methods for constructing the recombinant 
AAV vector, and methods for delivering the vectors into 
target cells are described in Samulski Retal. (1987), J. Virol. 
61: 3096-3101; Fisher K J et al. (1996), J. Virol.., 70: 
520-532; Samulski Ret al. (1989), J. Virol. 63: 3822-3826; 
U.S. Pat. No. 5,252,479, U.S. Pat. No. 5,139,941; Interna 
tional Patent Application No. WO 94/13788; and Interna 
tional Patent Application No. WO 93/24641, the entire 
disclosures of which are herein incorporated by reference. 
0061 The ability of an siRNA containing a given target 
Sequence to cause RNAi-mediated degradation of the target 
mRNA can be evaluated using Standard techniques for 
measuring the levels of RNA or protein in cells. For 
example, siRNA of the invention can be delivered to cul 
tured cells, and the levels of target mRNA can be measured 
by Northern blot or dot blotting techniques, or by quantita 
tive RT-PCR. Alternatively, the levels of HIF-1alpha protein 
in the cultured cells can be measured by ELISA or Western 
blot. A Suitable cell culture System for measuring the effect 
of the present siRNA on target mRNA or protein levels is 
described in Example 1 below. 
0062) The ability of an siRNA to target and cause RNAi 
mediated degradation of HIF-1 alpha mRNA can also be 
evaluated by measuring the levels of VEGF mRNA or 
protein in cultured cells, as a reduction in HIF-1 alpha 
expression will also inhibit VEGF expression. 
0063 For example, 50% confluent 293 human kidney 
cells can be incubated with culture medium containing an 
SiRNA (optionally complexed to a transfection reagent Such 
as Mirus Transit TKO transfection reagent) for 48 hours, 
followed by ELISA or mRNA quantification of either HIF-1 
alpha or VEGF. Cells incubated with an siRNA not homolo 
gous to the HIF-1 alpha target Sequence can be used as 
controls. 

0064 RNAi-mediated degradation of target mRNA by an 
SiRNA containing a given target Sequence can also be 
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evaluated with animal models of neovascularization, Such as 
the retinopathy of prematurity (“ROP”) or choroidal neovas 
cularization (“CNV) mouse models. For example, areas of 
neovascularization in an ROP or CNV mouse can be mea 
Sured before and after administration of an siRNA. A reduc 
tion in the areas of neovascularization in these models upon 
administration of the siRNA indicates the down-regulation 
of the target mRNA (see Example 2 below). 
0065. As discussed above, the siRNA of the invention 
target and cause the RNAi-mediated degradation of HIF-1 
alpha mRNA, or alternative Splice forms, mutants or cog 
nates thereof. Degradation of the target mRNA by the 
present siRNA reduces the production of a functional gene 
product from the HIF-1 alpha gene. Thus, the invention 
provides a method of inhibiting expression of HIF-1alpha in 
a Subject, comprising administering an effective amount of 
an siRNA of the invention to the subject, such that the target 
mRNA is degraded. In the practice of the present methods, 
it is understood that more than one siRNA of the invention 
can be administered Simultaneously to the Subject. 

0.066. Without wishing to be bound by any theory, the 
products of the HIF-1alpha gene are believed to be involved 
in the transcriptional regulation of VEGF. VEGF is in turn 
required for initiating and maintaining angiogenesis. Thus, 
the invention also provides a method of inhibiting angio 
genesis in a Subject by the RNAi-mediated degradation of 
the target mRNA by an siRNA of the invention. 

0067. As used herein, a “subject' includes a human being 
or non-human animal. Preferably, the Subject is a human 
being. 

0068. As used herein, an “effective amount” of the siRNA 
is an amount Sufficient to cause RNAi-mediated degradation 
of the target mRNA, or an amount sufficient to inhibit 
angiogenesis in a Subject. 

0069 RNAi-mediated degradation of the target mRNA 
can be detected by measuring levels of the target mRNA or 
protein in the cells of a Subject, using Standard techniques 
for isolating and quantifying mRNA or protein as described 
above. 

0070 Inhibition of angiogenesis can be evaluated by 
directly measuring the progreSS of pathogenic or nonpatho 
genic angiogenesis in a Subject; for example, by observing 
the size of a neovascularized area before and after treatment 
with the siRNA of the invention. An inhibition of angiogen 
esis is indicated if the size of the neovascularized area stays 
the same or is reduced. Techniques for observing and 
measuring the Size of neovascularized areas in a Subject are 
within the skill in the art; for example, areas of choroid 
neovascularization can be observed by ophthalmoscopy. 

0071 Inhibition of angiogenesis can also be inferred 
through observing a change or reversal in a pathogenic 
condition associated with the angiogenesis. For example, in 
ARMD, a slowing, halting or reversal of vision loss indi 
cates an inhibition of angiogenesis in the choroid. For 
tumors, a slowing, halting or reversal of tumor growth, or a 
Slowing or halting of tumor metastasis, indicates an inhibi 
tion of angiogenesis at or near the tumor site. Inhibition of 
non-pathogenic angiogenesis can also be inferred from, for 
example, fat loSS or a reduction in cholesterol levels upon 
administration of the siRNA of the invention. 
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0072. It is understood that the siRNA of the invention can 
degrade the target mRNA (and thus inhibit angiogenesis) in 
substoichiometric amounts. Without wishing to be bound by 
any theory, it is believed that the siRNA of the invention 
induces the RISC to degrade of the target mRNA in a 
catalytic manner. Thus, compared to Standard anti-angio 
genic therapies, Significantly less siRNA needs to be deliv 
ered at or near the site of neovascularization to have a 
therapeutic effect. 
0073. One skilled in the art can readily determine an 
effective amount of the siRNA of the invention to be 
administered to a given Subject, by taking into account 
factorS Such as the size and weight of the Subject; the extent 
of the neovascularization or disease penetration; the age, 
health and Sex of the Subject; the route of administration; and 
whether the administration is regional or Systemic. Gener 
ally, an effective amount of the siRNA of the invention 
comprises an amount which provides an intercellular con 
centration at or near the neovascularization site of from 
about 1 nanomolar (nM) to about 100 nM, preferably from 
about 2 nM to about 50 nM, more preferably from about 2.5 
nM to about 10 nM. It is contemplated that greater or lesser 
amounts of siRNA can be administered. 

0074 The present methods can be used to inhibit angio 
genesis which is non-pathogenic, i.e., angiogenesis which 
results from normal processes in the Subject. Examples of 
non-pathogenic angiogenesis include endometrial neovas 
cularization, and processes involved in the production of 
fatty tissueS or cholesterol. Thus, the invention provides a 
method for inhibiting non-pathogenic angiogenesis, e.g., for 
controlling weight or promoting fat loSS, for reducing cho 
lesterol levels, or as an abortifacient. 
0075. The present methods can also inhibit angiogenesis 
which is associated with an angiogenic disease; i.e., a 
disease in which pathogenicity is associated with inappro 
priate or uncontrolled angiogenesis. For example, most 
cancerous Solid tumors generate an adequate blood Supply 
for themselves by inducing angiogenesis in and around the 
tumor site. This tumor-induced angiogenesis is often 
required for tumor growth, and also allows metastatic cells 
to enter the bloodstream. 

0076. Other angiogenic diseases include diabetic retin 
opathy, age-related macular degeneration (ARMD), psoria 
sis, rheumatoid arthritis and other inflammatory diseases. 
These diseases are characterized by the destruction of nor 
mal tissue by newly formed blood vessels in the area of 
neovascularization. For example, in ARMD, the choroid is 
invaded and destroyed by capillaries. The angiogenesis 
driven destruction of the choroid in ARMD eventually leads 
to partial or full blindness. 
0.077 Preferably, an siRNA of the invention is used to 
inhibit the growth or metastasis of Solid tumors associated 
with cancers, for example breast cancer, lung cancer, head 
and neck cancer, brain cancer, abdominal cancer, colon 
cancer, colorectal cancer, esophagus cancer, gastrointestinal 
cancer, glioma, liver cancer, tongue cancer, neuroblastoma, 
Osteosarcoma, Ovarian cancer, pancreatic cancer, prostate 
cancer, retinoblastoma, Wilm's tumor, multiple myeloma; 
skin cancer (e.g., melanoma), lymphomas and blood cancer. 
0078 More preferably, an siRNA of the invention is used 
to inhibit choroidal neovascularization in age-related macu 
lar degeneration. 
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0079 For treating angiogenic diseases, the siRNA of the 
invention can administered to a Subject in combination with 
a pharmaceutical agent which is different from the present 
siRNA. Alternatively, the siRNA of the invention can be 
administered to a Subject in combination with another thera 
peutic method designed to treat the angiogenic disease. For 
example, the siRNA of the invention can be administered in 
combination with therapeutic methods currently employed 
for treating cancer or preventing tumor metastasis (e.g., 
radiation therapy, chemotherapy, and Surgery). For treating 
tumors, the siRNA of the invention is preferably adminis 
tered to a Subject in combination with radiation therapy, or 
in combination with chemotherapeutic agents Such as cis 
platin, carboplatin, cyclophosphamide, 5-fluorouracil, adria 
mycin, daunorubicin or tamoxifen. 
0080. In the present methods, the present siRNA can be 
administered to the subject either as naked siRNA, in 
conjunction with a delivery reagent, or as a recombinant 
plasmid or viral vector which expresses the siRNA. 
0.081 Suitable delivery reagents for administration in 
conjunction with the present siRNA include the Mirus 
Transit TKO lipophilic reagent, lipofectin; lipofectamine; 
cellfectin; or polycations (e.g., polylysine), or liposomes. A 
preferred delivery reagent is a liposome. 

0082 Liposomes can aid in the delivery of the siRNA to 
a particular tissue, Such as retinal or tumor tissue, and can 
also increase the blood half-life of the siRNA. Liposomes 
suitable for use in the invention are formed from standard 
vesicle-forming lipids, which generally include neutral or 
negatively charged phospholipids and a Sterol, Such as 
cholesterol. The Selection of lipids is generally guided by 
consideration of factorS Such as the desired liposome size 
and half-life of the liposomes in the blood stream. A variety 
of methods are known for preparing lipoSomes, for example 
as described in Szoka et al. (1980), Ann. Rev. BiophyS. 
Bioeng. 9: 467; and U.S. Pat. Nos. 4,235,871, 4,501,728, 
4,837,028, and 5,019,369, the entire disclosures of which are 
herein incorporated by reference. 
0.083 Preferably, the liposomes encapsulating the present 
SiRNA comprise a ligand molecule that can target the 
lipoSome to a particular cell or tissue at or near the Site of 
angiogenesis. Ligands which bind to receptors prevalent in 
tumor or vascular endothelial cells, Such as monoclonal 
antibodies that bind to tumor antigens or endothelial cell 
Surface antigens, are preferred. 
0084 Particularly preferably, the liposomes encapsulat 
ing the present siRNA are modified So as to avoid clearance 
by the mononuclear macrophage and reticuloendothelial 
Systems, for example by having opSonization-inhibition 
moieties bound to the Surface of the Structure. In one 
embodiment, a liposome of the invention can comprise both 
opSonization-inhibition moieties and a ligand. 
0085 Opsonization-inhibiting moieties for use in prepar 
ing the liposomes of the invention are typically large hydro 
philic polymers that are bound to the liposome membrane. 
AS used herein, an opSonization inhibiting moiety is 
“bound” to a liposome membrane when it is chemically or 
physically attached to the membrane, e.g., by the intercala 
tion of a lipid-soluble anchor into the membrane itself, or by 
binding directly to active groups of membrane lipids. These 
opSonization-inhibiting hydrophilic polymers form a protec 
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tive Surface layer which Significantly decreases the uptake of 
the liposomes by the macrophage-monocyte System 
(“MMS”) and reticuloendothelial system (“RES”); e.g., as 
described in U.S. Pat. No. 4,920,016, the entire disclosure of 
which is herein incorporated by reference. Liposomes modi 
fied with opSonization-inhibition moieties thus remain in the 
circulation much longer than unmodified liposomes. For this 
reason, Such liposomes are Sometimes called "stealth' lipo 
SOCS. 

0086 Stealth liposomes are known to accumulate in 
tissueS fed by porous or “leaky' microvasculature. Thus, 
target tissue characterized by Such microvasculature defects, 
for example Solid tumors, will efficiently accumulate these 
liposomes; see Gabizon, et al. (1988), P.N.A.S., USA, 18: 
6949-53. In addition, the reduced uptake by the RES lowers 
the toxicity of Stealth liposomes by preventing significant 
accumulation in the liver and Spleen. Thus, liposomes of the 
invention that are modified with opsonization-inhibition 
moieties can deliver the present siRNA to tumor cells. 
0087 Opsonization inhibiting moieties suitable for modi 
fying liposomes are preferably water-Soluble polymers with 
a number-average molecular weight from about 500 to about 
40,000 daltons, and more preferably from about 2,000 to 
about 20,000 daltons. Such polymers include polyethylene 
glycol (PEG) or polypropylene glycol (PPG) derivatives; 
e.g., methoxy PEG or PPG, and PEG or PPG stearate; 
Synthetic polymerS Such as polyacrylamide or poly N-Vinyl 
pyrrollidone; linear, branched, or dendrimeric polyamidoam 
ines, polyacrylic acids, polyalcohols, e.g., polyvinylalcohol 
and polyxylitol to which carboxylic or amino groups are 
chemically linked, as well as gangliosides, Such as ganglio 
side GM. Copolymers of PEG, methoxy PEG, or methoxy 
PPG, or derivatives thereof, are also Suitable. In addition, the 
opSonization inhibiting polymer can be a block copolymer 
of PEG and either a polyamino acid, polysaccharide, polya 
midoamine, polyethyleneamine, or polynucleotide. The 
opSonization inhibiting polymers can also be natural 
polysaccharides containing amino acids or carboxylic acids, 
e.g., galacturonic acid, glucuronic acid, mannuronic acid, 
hyaluronic acid, pectic acid, neuraminic acid, alginic acid, 
carrageenan; aminated polysaccharides or oligosaccharides 
(linear or branched); or carboxylated polysaccharides or 
oligosaccharides, e.g., reacted with derivatives of carbonic 
acids with resultant linking of carboxylic groups. 
0088 Preferably, the opsonization-inhibiting moiety is a 
PEG, PPG, or derivatives thereof. Liposomes modified with 
PEG or PEG-derivatives are sometimes called "PEGylated 
liposomes.” 
0089. The opsonization inhibiting moiety can be bound 
to the lipoSome membrane by any one of numerous well 
known techniques. For example, an N-hydroxySuccinimide 
ester of PEG can be bound to a phosphatidyl-ethanolamine 
lipid-Soluble anchor, and then bound to a membrane. Simi 
larly, a dextran polymer can be derivatized with a Steary 
lamine lipid-Soluble anchor via reductive amination using 
Na(CN)BH, and a solvent mixture such as tetrahydrofuran 
and water in a 30:12 ratio at 60° C. 

0090 Recombinant plasmids which express siRNA of the 
invention are discussed above. Such recombinant plasmids 
can also be administered to a Subject directly or in conjunc 
tion with a Suitable delivery reagent, including the Mirus 
Transit LT1 lipophilic reagent, lipofectin; lipofectamine; 



US 2004/0180357 A1 

cellfectin; polycations (e.g., polylysine) or liposomes. 
Recombinant viral vectors which express siRNA of the 
invention are also discussed above, and methods for deliv 
ering Such vectors to an area of neovascularization in a 
subject are within the skill in the art. 
0091. The siRNA of the invention can be administered to 
the subject by any means suitable for delivering the siRNA 
to the cells of the tissue at or near the area of neovascular 
ization. For example, the siRNA can be administered by 
gene gun, electroporation, or by other Suitable parenteral or 
enteral administration routes. 

0092 Suitable enteral administration routes include oral, 
rectal, or intranasal delivery. 

0.093 Suitable parenteral administration routes include 
intravascular administration (e.g. intravenous bolus injec 
tion, intravenous infusion, intra-arterial bolus injection, 
intra-arterial infusion and catheter instillation into the vas 
culature); peri- and intra-tissue administration (e.g., peri 
tumoral and intra-tumoral injection, intra-retinal injection or 
Subretinal injection); Subcutaneous injection or deposition 
including Subcutaneous infusion (Such as by osmotic 
pumps); direct (e.g., topical) application to the area at or 
near the Site of neovascularization, for example by a catheter 
or other placement device (e.g., a corneal pellet or a Sup 
pository, eye-dropper, or an implant comprising a porous, 
non-porous, or gelatinous material); and inhalation. Suitable 
placement devices include the ocular implants described in 
U.S. Pat. Nos. 5,902,598 and 6,375,972, and the biodegrad 
able ocular implants described in U.S. Pat. No 6,331,313, 
the entire disclosures of which are herein incorporated by 
reference. Such ocular implants are available from Control 
Delivery Systems, Inc. (Watertown, Mass.) and Oculex 
Pharmaceuticals, Inc. (Sunnyvale, Calif.). 
0094. In a preferred embodiment, injections or infusions 
of the siRNA are given at or near the Site of neovascular 
ization. For example, the siRNA of the invention can be 
delivered to retinal pigment epithelial cells in the eye. 
Preferably, the siRNA is administered topically to the eye, 
e.g. in liquid or gel form to the lower eye lid or conjunctival 
cul-de-sac, as is within the skill in the art (See, e.g., Acheam 
pong AA et al., 2002, Drug Metabol. and Disposition 30: 
421-429, the entire disclosure of which is herein incorpo 
rated by reference). 
0.095 Typically, the siRNA of the invention is adminis 
tered topically to the eye in volumes of from about 5 
microliters to about 75 microliters, for example from about 
7 microliters to about 50 microliters, preferably from about 
10 microliters to about 30 microliters. The siRNA of the 
invention is highly Soluble in aqueous Solutions, It is under 
stood that topical instillation in the eye of siRNA in volumes 
greater than 75 microliters can result in loss of siRNA from 
the eye through spillage and drainage. Thus, it is preferable 
to administer a high concentration of siRNA (e.g., 100-1000 
nM) by topical instillation to the eye in volumes of from 
about 5 microliters to about 75 microliters. 

0.096] A particularly preferred parenteral administration 
route is intraocular administration. It is understood that 
intraocular administration of the present siRNA can be 
accomplished by injection or direct (e.g., topical) adminis 
tration to the eye, as long as the administration route allows 
the siRNA to enter the eye. In addition to the topical routes 
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of administration to the eye described above, suitable 
intraocular routes of administration include intravitreal, intr 
aretinal, Subretinal, Subtenon, peri- and retro-orbital, trans 
corneal and trans-Scleral administration. Such intraocular 
administration routes are within the skill in the art, See, e.g., 
and Acheampong AA et al., 2002, Supra; and Bennett et al. 
(1996), Hum. Gene Ther. 7: 1763-1769 and Ambati J et al., 
2002, Progress in Retinal and Eye Res. 21: 145-151, the 
entire disclosures of which are herein incorporated by ref 
CCCC. 

0097. The siRNA of the invention can be administered in 
a single dose or in multiple doses. Where the administration 
of the siRNA of the invention is by infusion, the infusion can 
be a single Sustained dose or can be delivered by multiple 
infusions. Injection of the siRNA directly into the tissue is 
at or near the Site of neovascularization preferred. Multiple 
injections of the siRNA into the tissue at or near the site of 
neovascularization are particularly preferred. 
0098. One skilled in the art can also readily determine an 
appropriate dosage regimen for administering the siRNA of 
the invention to a given Subject. For example, the siRNA can 
be administered to the Subject once, Such as by a single 
injection or deposition at or near the neovascularization site. 
Alternatively, the siRNA can be administered to a subject 
multiple times daily or weekly. For example, the siRNA can 
be administered to a Subject once weekly for a period of 
from about three to about twenty-eight weeks, more pref 
erably from about seven to about ten weeks. In a preferred 
dosage regimen, the siRNA is injected at or near the Site of 
neovascularization (e.g., intravitreally) once a week for 
Seven weeks. It is understood that periodic administrations 
of the siRNA of the invention for an indefinite length of time 
may be necessary for Subjects Suffering from a chronic 
neovascularization disease, Such as wet ARMD or diabetic 
retinopathy. 
0099 Where a dosage regimen comprises multiple 
administrations, it is understood that the effective amount of 
siRNA administered to the subject can comprise the total 
amount of siRNA administered over the entire dosage regi 
C. 

0100. The siRNA of the invention are preferably formu 
lated as pharmaceutical compositions prior to administering 
to a Subject, according to techniques known in the art. 
Pharmaceutical compositions of the present invention are 
characterized as being at least Sterile and pyrogen-free. AS 
used herein, "pharmaceutical formulations' include formu 
lations for human and Veterinary use. Methods for preparing 
pharmaceutical compositions of the invention are within the 
skill in the art, for example as described in Remington's 
Pharmaceutical Science, 17th ed., Mack Publishing Com 
pany, Easton, Pa. (1985), the entire disclosure of which is 
herein incorporated by reference. 
0101 The present pharmaceutical formulations comprise 
an siRNA of the invention (e.g., 0.1 to 90% by weight), or 
a physiologically acceptable Salt thereof, mixed with a 
physiologically acceptable carrier medium. Preferred physi 
ologically acceptable carrier media are water, buffered 
water, Saline Solutions (e.g., normal Saline or balanced Saline 
Solutions Such as Hank's or Earle's balanced Salt Solutions), 
0.4% saline, 0.3% glycine, hyaluronic acid and the like. 
0102 Pharmaceutical compositions of the invention can 
also comprise conventional pharmaceutical excipients and/ 
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or additives. Suitable pharmaceutical excipients include 
Stabilizers, antioxidants, osmolality adjusting agents, buff 
ers, and pH adjusting agents. Suitable additives include 
physiologically biocompatible buffers (e.g., tromethamine 
hydrochloride), additions of chelants (Such as, for example, 
DTPA or DTPA-bisamide) or calcium chelate complexes (as 
for example calcium DTPA, CaNaDTPA-bisamide), or, 
optionally, additions of calcium or Sodium Salts (for 
example, calcium chloride, calcium ascorbate, calcium glu 
conate or calcium lactate). Pharmaceutical compositions of 
the invention can be packaged for use in liquid form, or can 
be lyophilized. 

0103) For topical administration to the eye, conventional 
intraocular delivery reagents can be used. For example, 
pharmaceutical compositions of the invention for topical 
intraocular delivery can comprise Saline Solutions as 
described above, corneal penetration enhancers, insoluble 
particles, petrolatum or other gel-based ointments, polymers 
which undergo a Viscosity increase upon instillation in the 
eye, or mucoadhesive polymers. Preferably, the intraocular 
delivery reagent increases comeal penetration, or prolongs 
preocular retention of the siRNA through viscosity effects or 
by establishing physicochemical interactions with the mucin 
layer covering the corneal epithelium. 

0104 Suitable insoluble particles for topical intraocular 
delivery include the calcium phosphate particles described 
in U.S. Pat. No. 6,355,271 of Bell et al., the entire disclosure 
of which is herein incorporated by reference. Suitable poly 
mers which undergo a Viscosity increase upon instillation in 
the eye include polyethylenepolyoxypropylene block 
copolymerS Such as poloxamer 407 (e.g., at a concentration 
of 25%), cellulose acetophthalate (e.g., at a concentration of 
30%), or a low-acetylgellan gum such as Gelrite(R) (avail 
able from CP Kelco, Wilmington, Del.). Suitable mucoad 
hesive polymers include hydrocolloids with multiple hydro 
philic functional groupS. Such as carboxyl, hydroxyl, amide 
and/or Sulfate groups, for example, hydroxypropylcellulose, 
polyacrylic acid, high-molecular weight polyethylene gly 
cols (e.g., >200,000 number average molecular weight), 
dextrans, hyaluronic acid, polygalacturonic acid, and Xylo 
can. Suitable corneal penetration enhancers include cyclo 
dextrins, benzalkonium chloride, polyoxyethylene glycol 
lauryl ether (e.g., Brij(E) 35), polyoxyethylene glycol Stearyl 
ether (e.g., Brij(E) 78), polyoxyethylene glycol oleyl ether 
(e.g., Brij(R 98), ethylene diamine tetraacetic acid (EDTA), 
digitonin, Sodium taurocholate, Saponins and polyoxyethy 
lated castor oil Such as Cremaphor EL. 

0105 For solid compositions, conventional nontoxic 
Solid carriers can be used; for example, pharmaceutical 
grades of mannitol, lactose, Starch, magnesium Stearate, 
Sodium Saccharin, talcum, cellulose, glucose, Sucrose, mag 
nesium carbonate, and the like. 

0106 For example, a solid pharmaceutical composition 
for oral administration can comprise any of the carriers and 
excipients listed above and 10-95%, preferably 25%-75%, 
of one or more siRNA of the invention. A pharmaceutical 
composition for aerosol (inhalational) administration can 
comprise 0.01-20% by weight, preferably 1%-10% by 
weight, of one or more siRNA of the invention encapsulated 
in a liposome as described above, and propellant. A carrier 
can also be included as desired; e.g., lecithin for intranasal 
delivery. 
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0107 The invention will now be illustrated with the 
following non-limiting examples. The animal experiments 
described below were performed using the University of 
Pennsylvania institutional guidelines for the care and use of 
animals in research. 

EXAMPLE 1. 

Inhibition of Human VEGF Expression in Cultured 
Human Embryonic Kidney Cells with Anti-HIF-1 

Alpha siRNAS 

0108) Human embryonic kidney 293 (HEK-293) cells 
were cultured in 24 well plates at 37° C. with 5% CO 
overnight, in Standard growth medium. Transfections were 
performed the following day on experimental and control 
cells, when the cells were approximately 50% confluent. The 
experimental cells were transfected with 25 nM human 
HIF-1alpha siRNA mixed in calcium phosphate reagent. 
Control cells were treated with transfection reagent lacking 
siRNA, or with 25 nM nonspecific siRNA (EGFP1 siRNA) 
in calcium phosphate transfection reagent. For the experi 
mental cells, twenty different siRNAS targeted to human 
HIF-1 alpha mRNA were tested. These anti-HIF-1 alpha 
SiRNAS contained the targeting Sequences listed in Table 2, 
and all siRNAS contained 3' TT overhangs on each strand. 
The “sample # listed in Table 2 corresponds to the experi 
mental cell sample as indicated in FIGS. 1 and 2. 

TABLE 2 

Target Sequences for Anti-HIF-1 
Alpha siRNAs Tested in HEK-293 Cells 

Target Sequence SEQ ID NO : Sample # 

AACTAGCCGAGGAAGAACTAT 76 1 

AACTGTCATATATAACACCAA 117 2 

AATTACGTTGTGAGTGGTATT 122 3 

AAACGCCAAAGCCACTTCGAA 161 4 

AAAGTTCACCTGAGCCTAATA 177 5 

AAGTTCACCTGAGCCTAATAG 18O 6 

AAAGCACAGTTACAGTATTCC 200 7 

AAGCACAGTTACAGTATTCCA 201 8 

AAAAGACCGTATGGAAGACAT 212 9 

AACTACTAGTGCCACATCATC 222 O 

AAAGTCGGACAGCCTCACCAA 223 1 

AAGTCGGACAGCCT CACCAAA. 224 2 

AACGGTTATCTGTCGCTTTG 237 3 

AAGCAGTAGGAATTGGAACAT 255 4 

AATGGATGAAAGTGGATTACC 274 5 

AATGTGAGTTCGCATCTTGAT 40 6 

AAGATGACATGAAAGCACAGA 44 7 

AACTGGACACAGTGTGTTTGA 56 8 
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TABLE 2-continued 

Target Sequences for Anti-HIF-1 
Alpha siRNAs Tested in HEK-293 Cells 

Target Sequence SEQ ID NO : Sample # 

AAATTCCTTTAGATAGCAAGA 93 19 

AAACCGGTTGAATCTTCAGAT 127 20 

0109 At four hours post-transfection, hypoxia was 
induced in control and experimental HEK-293 cells with 
desferrioxamine at a final concentration of 200 micromolar. 
At 48 hours post transfection, the cell culture medium was 
removed from all wells and a human VEGF ELISA (R & D 
Systems, Minneapolis, Minn.) was performed as described in 
the Quantikine human VEGF ELISA protocol. ELISA 
results were read on an AD340 plate reader (Beckman 
Coulter), and are given in FIG. 1. 
0110. As can be seen from FIG. 1, human VEGF protein 
was upregulated in HEK-293 cells by the desferrioxamine 
mediated induction of hypoxia. The hypoxia-induced 
increase in VEGF protein was reduced in cells transfected 
with the human anti-HIF-1alpha siRNAS. Transfections of 
hypoxic cells with non-specific siRNA (EGFP siRNA) or 
mock transfection without siRNA had no effect on VEGF 
protein levels. The anti-HIF-1 alpha siRNAs hHIF1#12, 
hHIF1#13 and hHIF1 #16 reduced VEGF protein expression 
to levels approaching that of non-hypoxic HEK-293 cells. 
Anti-HIF-1alpha siRNA hHIF1 #1 reduced VEGF protein 
expression to below that of non-hypoxic HEK-293 cells. 

0111. After the cell culture medium was removed from 
the control and experimental cells, a cytotoxicity assay was 
performed as follows. Complete growth medium containing 
10%. AlamarBlue (Biosource, Camarillo, Calif.) was added 
to each well, and the cells were incubated at 37 C. with 5% 
CO for 3 hours. Cell proliferation was measured by detect 
ing the color change of medium containing AlamarBlue 
resulting from cell metabolic activity. Cytotoxicity assay 
results were read on an AD340 plate reader (Beckman 
Coulter) and are given in FIG. 2. As can be seen from FIG. 
2, none of the twenty anti-HIF-1 alpha siRNAS tested 
showed significant cytotoxicity in the HEK-293 cells. 
0112 After the cytotoxicity assay was performed, the 
growth medium in each well was completely removed, and 
RNA extractions from the HEK-293 cells were performed 
with the RNAqueous RNA isolation kit (Ambion, Austin, 
Tex.) according to the manufacturers instructions. The 
levels of human HIF-1alpha and VEGF mRNA in the cells 
were measured by quantitative reverse transcription-poly 
merase chain reaction (RT-PCR), using the level of human 
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) 
mRNA as an internal standard. 

0113. The RT-PCR study showed that hypoxia increased 
the mRNA levels of human VEGF relative to VEGF mRNA 
expression in non-hypoxic cells. The VEGF mRNA levels in 
hypoxic cells were reduced by transfection with anti-HIF-1 
alpha siRNAS. Transfection of hypoxic cells with non 
specific siRNA (EGFP siRNA) or mock transfection with no 
siRNA did not reduce VEGF mRNA levels. Thus, the 
introduction of anti-HIF-1alpha siRNAS into the HIK-293 
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cells induced the destruction of the VEGF mRNA, as 
compared to cells transfected with non-specific siRNA or no 
siRNA. The destruction of VEGF mRNA induced by the 
anti-HIF-1 alpha siRNAS correlated with the reduction in 
VEGF protein production shown in FIG. 1. 

EXAMPLE 2 

In Vivo Inhibition of Angiogenesis with Anti-HIF-1 
Alpha siRNA in a Mouse Model of Choroidal 

Neovascularization 

0114. Adult (8-15 week old) female C57B1/6 mice (n=7) 
were anesthetized with avertin (2.2.2-tribromoethanol) and 
their pupils were dilated with 1% tropicamide. Laser pho 
tocoagulation was performed bilaterally using a diode laser 
photocoagulator (IRIS Medical, Mountain View, Calif.) and 
a slit lamp System with a cover Slip as a contact lens. Laser 
photocoagulation (140 mW; 75 micron spot size, 0.1 s 
duration) was applied to the 9, 12 and 3 o'clock positions in 
both eyes at 2 to 3 disk diameters from the optic nerve. Since 
the rupture of Bruch's membrane is necessary to create 
significant choroidal neovascularization (CNV), bubble for 
mation at the time of photocoagulation was used as an 
indication of the rupture of Bruch's membrane. Laser burns 
that did not induce a rupture in Bruch's membrane were 
excluded from the study. 
0115 Immediately after laser treatment, an siRNA tar 
geted to mouse HIF-1alpha mRNA was delivered to both 
eyes of each animal in the test group by intravitreal injec 
tion. Control animals received intravitreal injection of car 
rier only. 
0116. The target sequence of the mouse anti-HIF-1alpha 
mRNA was AACTAACTGGACACAGTGTGT (SEQ ID 
NO: 297), and the siRNA used was: 

5'-cuaacuggacacaguguguTT-3' (SEQ ID NO : 298) 

3' TTgauug accugugucacaca5' (SEQ ID NO : 299) 

0117 Twelve days after laser photocoagulation, the ani 
mals were perfused with high molecular weight dextran 
fluorescein (Molecular Probes, Eugene, Oreg.) to label the 
retinal/choroidal vasculature, and the eyes were harvested. 
The area of each CNV was measured in choroidal flat mount 
preparations. 

0118. To prepare choroidal flat mounts, the anterior 
chamber was removed and the retina was extracted with the 
Vitreous, leaving the eyecup. Relaxing incisions were made 
on the eye cup and the choroid was flattened onto a Slide. 
Using a Leica DMR microscope (Wetzlar, Germany) 
equipped with epifluorescence illumination, a masked inves 
tigator identified lesions in the dextran-fluorescein-perfused 
flat mount preparations as circular fluorescent (fluorescein 
positive) areas corresponding to the area previously exposed 
to the laser light. Images of the lesions were captured using 
a black and white Hamamatsu CCD camera (Hamamatsu 
Photonics, Bridgewater, N.J.) coupled to a Apple Macintosh 
G4 computer (Cupertino, Calif.) equipped with OpenLab 2.2 
Software. ImageS for calibration were obtained from a slide 
with a grating of known size. The hyperfluorescent fluores 
cein-dextran labeled blood vessels within the area of the 
laser burn were selected as “region of interest” (ROI) using 
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Openlab Software, and this Software was used to calculate 
the area (um') occupied by the white pixels in the ROIs. The 
ROIS were Selected after collecting the images under iden 
tical integration Settings by using the Openlab “magic wand' 
tool to identify pixels in the laser burn Site at a range of 
2000-4090 intensity units, as defined within the Openlab 
Software. The intensity units which were Selected repre 
Sented levels measured in normal fluorescein-perfused vas 
culature. For reference, the intensity of background, non 
fluorescent areas was <450 intensity units. 
0119) The ROIs were generally well-circumscribed by a 
region lacking fluorescence. After measuring the areas of 
CNV, images were colorized in Openlab by applying an 
intensity ramp at 515 nanometers (the wavelength at which 
the image data were captured), using the “apply wavelength” 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 299 

<210> SEQ ID NO 1 
&2 11s LENGTH 2964 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 
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function in the Openlab software. This intensity ramp was 
applied to all of the pixels in the image, and made the whitest 
pixels the brightest green color. The images were then 
exported to Adobe Photoshop software for presentation 
purposes. Situations in which there was no evidence of a 
laser burn after bright field analysis of choroidal flatmounts 
were excluded. 

0120 Statistical analysis of the results was performed 
using a one-tailed distribution, two Sample unequal variance 
Student's t-test. There was a Statistically significant reduc 
tion in the CNV area (P=0.000354) between the anti-HIF-1 
alpha SiRNA treated animals and the control lasered ani 
mals, indicating a Substantial reduction in angiogenesis in 
the animals receiving the anti-HIF-1 alpha siRNA. The 
results are presented in FIG. 3. 

ggcc.gtc.cct gg.cgg.cggag atggc gg.cga cagoggcgga ggctgtgacc totggctctg 60 

gaga.gc.ccc g g gaggaggct ggagcc.citcg gC ccc.gc.ct g goatgaatcc cagttgcgca 120 

gttatagott cocq act agg cc cattcc.gc gtctgagtca gagc gacccc cggg cagagg 18O 

agcttattga gaatgaggag cotgtggtgc to accgacac aaatcttgttg tatcctg.ccc 240 

tgaaatggga cottgaatac citgcaa.gaga at attggcaa to gagacittc. tctgtgtaca 3OO 

gtgc.ca.gcac ccacaagttc ttgtact at g at gagaagaa gatggccaat titccagaact 360 

ttaa.gcc gag gtccaac agg gaagaaatga aattitcatga gttcgttgag aaactgcagg 420 

atatacago a gc gaggaggg galaga gaggit totatotgca goaaacgctic aatgacactg 480 

tggg.cgg gala gattgtcat g g acttcttag gttittaact g galactoggatt aataag caac 540 

agggaaag.cg togctggggg cagottacct citaacct gct gcto attggc atggaaggaa 600 

atgtgacacic to citcactat gatgagcago agaacttittt togcticagata aaaggittaca 660 

aacgatgcat cittattocct coggatcagt to gagtgcct ctacccatac cotgttcatc 720 

accoatgtga cagacagagc caggtgg act ttgacaatcc cqactacgag aggttc.ccita 78O 

attitccaaaa totggttggit tacgaaacag toggttggc.cc togt gatgtt citttacatcc 840 

caatgtact g g togcatcac atagagt cat tactaaatgg ggggattacc at cactgttga 9 OO 

actitctggta taagggggct cocaccc.cta agagaattga at atcc totc aaagct catc 96.O 

agaaagtggc cataatgaga aa cattgaga agatgcttgg agaggc citt g g g galacccac 1020 

aagaggtggg gcc.cittgttgaacacaatga toaaggg.ccg gtacaactag cotgcc aggg 1080 

gtolaaggcct cotgc.caggt gactgctato cogtccacac cqcttcattg at gaggacag 1140 

gag actccala gcgctagtat tdcacgctoc acttaatgga citgg actott go catggccc 1200 

aggagtcagg totttggagc gaggcagggc agttggcact coacticcitat ttggagggiac 1260 

ttcataccot tacctcittgt gcc.ccagdac cittctdtctd tocc cccc.gc ctaaagttcct 1320 
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ccagat citcg gcgaagtaaa gaatctgaag tttitt tatga gcttgct cat cagttgccac 420 

titccacataa totgagttcg catcttgata aggcc totgt gatgaggctt accatcagot 480 

atttgcgtgt gaggaaactt citggatgctg gtgatttgga tattgaagat gacatgaaag 540 

cacagatgaa ttgcttitt at ttgaaag.cct to gatggttt tottatggitt citcacagatg 600 

atggtgacat gatttacatt totgataatg tdaacaaata catgggatta acticagtttg 660 

aactaactgg acacagtgtg tittgattitta citcatccato taccatgag gaaatgagag 720 

aaatgcttac acacagaaat ggc cittgttga aaaagggitaa agaacaaaac acacago gaa 78O 

gcttttittct cagaatgaag to tacccitaa citagcc.gagg aagaactato aacataaagt 840 

citgcaa.catg galagg tattg cactgcacag gocacattca cqtatatgat accaa.cagta 9 OO 

acca acctica gtgtgggitat aagaalaccac citatgacct g cittggtgct g atttgttgaac 96.O 

ccattcctca cocatcaaat attgaaattic ctittagatag caag acttitc citcagtcgac O20 

acagotctgga tatgaaattt tottattgtg atgaaagaat taccgaattig atgggatatg O8O 

agcc agaaga acttittaggc cqctdaattt atgaatatta totatoctittg gacitctgatc 14 O 

atctgaccala aactcatcat gatatgttta citaaaggaca agt caccaca ggacagtaca 200 

ggatgcttgc caaaag aggt ggatatgtct g g gttgaaac toaa.gcaact gttcatatata 260 

acaccaagaa ttctgaacca cagtgcattg tatgtgtgaa ttacgttgttg agtgg tatta 320 

ttcago acga Cittgattittc. tccCttcaac aaacagaatg togtocttaaa cc.ggttgaat 38O 

cittcagatat gaaaatgact cagot attca ccaaagttga atcagaagat acaagtagcc 4 40 

totttgacaa acttaagaag galacctgatg citttalactitt gctggcc cca gcc.gctggag 5 OO 

acacaatcat atctittagat tittgg cagca acgacacaga aacto atgac cagdaacttg 560 

aggaagtacc attatataat gatgtaatgc ticc ccto acc caacgaaaaa ttacagaata 62O 

taaatttggc aatgtc.tcca ttacccaccg citgaaacgcc aaa.gc.cactt cqaagtagtg 680 

citgaccct gc acticaatcaa gaagttgcat taaaattaga accalaatcca gag to actogg 740 

aactittctitt taccatgc.cc cagattcagg atcagacacc tagtoctitcc gatggaagca 800 

citagacaaag titcaccitgag cotaatagtc. ccagtgaata ttgtttittat gtggatagtg 860 

atatgg to aa toga attcaag ttggaattgg tagaaaaact ttittgctgaa gacacagaag 920 

caaagaacco attittctact caggacacag atttagacitt goagatgtta gcticcictata 98O 

toccaatgga tigatgactitc cagttacgtt cottc gatca gttgtcacca ttagaaag.ca 20 40 

gttcc.gcaag ccctgaaagc gcaagttcc to aaag cacagt tacagtatto cagoagactic 2100 

aaatacaaga accitactgct aatgccacca citaccactgc caccactgat gaattaaaaa 216 O 

cagtgacaaa agaccg tatg gaaga catta aaatattgat togcatctoca totcc taccc 2220 

acatacataa agaaac tact agtgccacat catcaccata tagagatact caaagttcgga 228O 

cago citcacc aaacagagca ggaaaaggag toatagaaca gacagaaaaa totcatccala 234. O 

gaagcc citaa cqtgttatct gtc.gctttga gtcaaagaac tacagttcct gaggaagaac 24 OO 

taaatccaaa gatact agct ttgcagaatg citcagagaaa gogaaaaatg galacatgatg 2460 

gttcacttitt toaa.gcagta ggaattggaa cattattaca gcago Cagac gat catgcag 252O 

citactacatc actittcttgg aaacgtgtaa aag gatgcaa atctagtgaa cagaatggaa 258O 

tggagcaaaa gacaattatt ttaataccct citgatttagc atgtag act g c toggggcaat 264 O 
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caatggatga aagtggatta coacagotga ccagttatga ttgttgaagtt aatgctocta 27 OO 

taca aggcag cagaaaccita citgcagggtg aagaattact cagagctittg gatcaagtta 276 O. 

actgagcttt ttcttaattt cattccttitt tittgg acact ggtggctcac tacctaaag.c 282O 

agtctattta tattittctac atctaattitt agaag cotgg citacaatact gcacaaactt 2880 

ggittagttca atttittgatc ccctttctac ttaatttaca ttaatgctct tttittagtat 2.940 

gttctittaat gctggatcac agacagotca ttittctoagt tttittggitat ttaaaccatt 3OOO 

gcattgcagt agcatcattt taaaaaatgc acctttittat ttatttattt ttggctaggg 3060 

agtttatccc tttittcgaat tatttittaag aagatgccaa tataatttitt gtaagaaggc 312 O 

agtaacctitt catcatgatc atagg cagtt gaaaaattitt tacaccittitt tttitcacatt 318O 

ttacataaat aataatgctt toccagoagt acgtggtagc cacaattgca caatatattt 324 O 

tottaaaaaa taccagoagt tacticatgga atatattotg cgtttataaa actagtttitt 33OO 

aagaagaaat tttittittggc citatgaaatt gttaa acct g galacatgaca ttgttaatca 3360 

tataataatg attcttaaat gct gtatggit ttatt attta aatgggtaaa goc atttaca 342O 

taatatagaa agatatgcat atatotagaa gqtatgtggc atttatttgg ataaaattct 3480 

caattcagag aaatcatctg atgtttctat agt cactittg ccagotcaaa agaaaacaat 354. O 

acco tatgta gttgttggaag tittatgctaa tattgttgtaa citgat attaa acctaaatgt 3600 

totgccitacc Ctgttggitat aaagatattt togagcag act gtaaacaaga aaaaaaaaat 3660 

catgcattct tag caaaatt gcctagtatgttaatttgct caaaatacaa tatttgattit 372 O 

tatgcactitt gtc.gctatta acatccttitt titt catgtag atttcaataa ttgagtaatt 378 O. 

ttagaag cat tattittagga atatatagitt gtcacagtaa atatottgtt ttittctatgt 384 O 

acattgtaca aatttittcat toctitttgct citttgttggitt ggatctaaca citaactgtat 39 OO 

tgttttgtta catcaaataa acatcttctg to gaccagga aaaaaaaaaa aaaaaaaa 3958 

<210> SEQ ID NO 3 
&2 11s LENGTH 3812 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 3 

gtgctgcc to gtctgagggg acaggaggat cacccitctitc gtc.gctt.cgg ccagtgttgtc. 60 

gggctgggCC Ctgacaa.gcc acctgaggag aggct cqgag ccgggc.ccgg accCC gg.cga 120 

ttgcc.gc.ccg cittctotcta gtc.tcacgag gggtttc.ccg cctogcaccc ccaccitctgg 18O 

acttgc ctitt cottct ctitc. tcc.gc.gtgtg gagggagcca gcgcttaggc cqgagcgagc 240 

Ctggggg.ccg. CCC gCCgtga agaCatcgcg ggg accgatt Caccatggag gg.cgc.cggCg 3OO 

gc gcigaacga caagaaaaag ataagttctgaacgtcgaaa agaaaagtct c gagatgcag 360 

ccagat citcg gcgaagtaaa gaatctgaag tttitt tatga gcttgct cat cagttgccac 420 

titccacataa totgagttcg catcttgata aggcc totgt gatgaggctt accatcagot 480 

atttgcgtgt gaggaaactt citggatgctg gtgatttgga tattgaagat gacatgaaag 540 

cacagatgaa ttgcttitt at ttgaaag.cct to gatggttt tottatggitt citcacagatg 600 

atggtgacat gatttacatt totgataatg tdaacaaata catgggatta acticagtttg 660 

aactaactgg acacagtgtg tittgattitta citcatccato taccatgag gaaatgagag 720 
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aaatgcttac 

gcttittittct 

citgcaa.catg 

acca acctica 

ccattccitca 

acagotctgga 

agCC agaaga 

atctgaccala 

ggatgcttgc 

acaccaagaa 

ttcago acga 

cittcagatat 

totttgacaa 

acacaatcat 

aggaagtacc 

taaatttggc 

CtgacCCtgc 

aactittctitt 

citagacaaag 

atatggtoaa 

caaagaacco 

toccaatgga 

gttcc.gcaag 

aaatacaaga 

cagtgacaaa 

acatacatala 

cagoctoacc 

gaagcc ctaa 

taaatccalala 

gttcacttitt 

tgaaagtgga 

cago agaaac 

tittt tottaa. 

titatattt to 

tdaatttittg 

aatgctggat 

agtag catca 

ccctttitt.cg 

acacagaaat 

cagaatgaag 

gaagg tattg 

gtgtgggitat 

cc catcaaat 

tatgaaattit 

acttittaggc 

aacticatcat 

caaaagaggit 

ttcticalacca 

cittgattittc 

gaaaatgact 

actitaagaag 

atctittagat 

attatataat 

aatgtctoca 

acticalatcaa. 

taccatg.ccc 

ttcaccitgag 

tgaattcaag 

attittctact 

tgatgactitc 

ccctdaaag.c 

accitactgct 

agaccg tatg 

agaaac tact 

aaacagagca 

cgtgttatct 

gatactagot 

toaa.gcagta 

ttaccacago 

citactgcagg 

titt cattoct 

tacatctaat 

atc.coctitto 

cacagacago 

ttittaaaaaa. 

aattatttitt 

ggccttgttga 

tgtaccctaa 

cactgcacag 

aagaalaccac 

attgaaattic 

tottattgttg 

cgctcaatitt 

gatatgttta 

ggatatgtct 

cagtgcattg 

toccittcaac 

cagotattoa 

galaccitgatg 

tittgg cagoa 

gatgtaatgc 

ttacccaccg 

gaagttgcat 

cagattcagg 

cctaatagtc 

ttggaattgg 

Caggacacag 

cagttacgitt 

gcaagtcc to 

aatgccacca 

gaaga catta 

agtgccacat 

ggaaaaggag 

gtogctttga 

ttgcagaatg 

ggaattattt 

tgaccagtta 

gtgaagaatt 

tttitttggac 

tittagaagcc 

tactitaattit 

toattittctic 

tgcaccttitt 

aagaagatgc 

aaaagggtaa 

Ctagc.cgagg 

gccacattca 

citatgacctg 

citttagatag 

atgaaagaat 

atgaatatta 

citaaaggaca 

gggttgaaac 

tatgtgttgaa 

aaacagaatg 

ccaaagttga 

citttalactitt 

acgacacaga 

toccotcacc 

citgaaacgcc 

taaaattaga 

atcagacacc 

ccagtgaata 

tagaaaaact 

atttagacitt 

cctitcgatca 

aaag cacagt 

citaccactg.c 

aaatattgat 

catcaccata 

toatagaa.ca 

gtoaaagaac 

citcagagaaa 

agcattaga 

tgattgttgaa 

acticagagct 

actggtggct 

tggctacaat 

acattaatgc 

agtttitttgg 

tatttattta 

calatataatt 

15 
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agaacaaaac acacago gala 

aagaactato aacataaagt 

cgtatatgat accaa.cagta 

cittggtgct g atttgttgaac 

caag acttitc citcagtcgac 

taccgaattig atgggatatg 

tdatgctittg gacitctgatc 

agt caccaca ggacagtaca 

toaa.gcaact gtoatatata 

ttacgttgtg agtgg tatta 

tgtc.cittaaa cc.ggttgaat 

atcagaagat acaagtagcc 

gctggCCCC a gcc.gctggag 

aactgatgac cagdaacttg 

caacgaaaaa ttacagaata 

aaag.ccactt cqaagtagtg 

accaaatcca gag to actogg 

tag to ctitcc gatggaagca 

ttgtttittat gtggatagtg 

ttittgctgaa gacacagaag 

ggagatgtta gcticccitata 

gttgtcacca ttagaaag.ca 

tacagtatto cagoagactic 

caccactgat gaattaaaaa 

tgcatctoca totcctaccc 

tagagatact caaagtcgga 

gacagaaaaa totcatccala 

tacagttcct gaggaagaac 

gc gaaaaatg galacatgatg 

citgctggggc aatcaatgga 

gttaatgctic ctataca agg 

ttggatcaag tta actogagc 

cactacctaa agcagtctat 

actgcacaaa cittggittagt 

tottttittag tatgttctitt 

tatttaaacc attgcattgc 

tttittggcta gggagttitat 

tttgtaagaa gqcagta acc 

840 

9 OO 

96.O 

O20 

14 O 

200 

260 

320 

4 40 

5 OO 

560 

680 

740 

800 

860 

920 

20 40 

2100 

216 O 

2220 

228O 

234. O 

24 OO 

2460 

252O 

258O 

264 O 

27 OO 

276 O. 

282O 

2880 

2.940 
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tittcatcatg atcataggca gttgaaaaat ttttacacct tttittittcac attittacata 3060 

aataataatg citttgc.cago agtacgtggit agccacaatt gcacaatata ttittcttaaa 312 O 

aaataccago agittacitcat ggaatatatt citgcgttitat aaaac tagtt tittaagaaga 318O 

aattittttitt ggcctatgaa attgttaaac citggaacatg acattgttaa toatataata 324 O 

atgattctta aatgct gitat ggtttatt at ttaaatgggit aaa.gc.cattt acatalatata 33OO 

gaaagatatg catatatota gaagg tatgt ggcatttatt toggataaaat totcaattca 3360 

gagaaatcat citgatgtttc tatagtcact ttgc.ca.gcto aaaagaaaac aatacccitat 342O 

gtagttgttgg aagtttatgc taatattgtg taactgatat taalacctaaa tottctgcct 3480 

accotgttgg tataaagata ttittgagcag act gtaaa.ca agaaaaaaaa aatcatgcat 354. O 

tottagcaaa attgcctagt atgttaattit gctcaaaata caatgtttga ttittatgcac 3600 

tttgtc.gcta ttaacatcct titttittcatg tag atttcaa taattgagta attittagaag 3660 

cattattitta ggaatatata gttgtcacag taaatatott gttttittcta totacattgt 372 O 

acaaatttitt cattccttitt gctctttgttg gttggatcta acactaactg. tattgttittg 378 O. 

ttacatcaaa taalacatcitt citgtggacca gg 3812 

<210> SEQ ID NO 4 
&2 11s LENGTH 3718 
&212> TYPE DNA 

<213> ORGANISM: Rattus norvegicus 

<400 SEQUENCE: 4 

gacaccg.cgg gCaccgattc gcc atggagg gcqc.cgg.cgg cqagaac gag aagaaaaata 60 

ggatgagttc cqaacgtcga aaagaaaagt citagg gatgc agcac gatct c gg.cgaagca 120 

aagagtctga agttttittat gag cittgcto atcagttgcc actitc.cccac aacgtgagct 18O 

cc catcttga taaagcttct gttat gaggc ticaccatcag titacttacgt gtgaggaaac 240 

ttctaggtgc tiggtgatcitt gacattgaag atgaaatgaa agcacagatgaactgcttitt 3OO 

atctgaaagc cct ggatggc tittgttatgg toctaacaga tigatggtgac atgatttaca 360 

tittctgataa cqtgaacaaa tacatggggit tacticagtt togalacta act ggacacagtg 420 

tgtttgattt tacccatcca totgaccatg aggaaatgag agaaatgctt acacacagaa 480 

atggcc cagt gagaaagggg aaagaacaaa acacgcagog aagcttttitt citcagaatga 540 

aatgtaccct aacaagcc.gg g g gaggacga tigaac atcaa gtcagdaacg toggaaggtoc 600 

tgcactgcac aggccacatt catgtgitatg ataccagoag talaccago.cg cagtgtggct 660 

acaagaalacc gcc tatgacg togcttggtgc tigatttgttga accoatt.cct catccatcaa 720 

acattgaaat toctittagac agcaagacat ttctgagtcg acacago citc gatatgaaat 78O 

tittcttactg tdatgaaagg attactgagt tatgggitta tagccagaa gaacttittgg 840 

gcc.gttcaat titatgaatat tatcatgctt tagg actotga toatctgacc aaaactcatc 9 OO 

atgacatgtt tactaaagga caagttcacca caggacagta caggatgctt gcaaaaagag 96.O 

gtggatatgt citgggttgag acticaa.gcaa citgttatata taatacgaag aactcitcago 1020 

cacagtgcat tdtgttgttgttgaattatgttg taagtggitat tattoag cac gacittgattit 1080 

totc.cctt.ca acaaacagaa totgtc.ctica aaccagttga atcttcagat atgaaaatga 1140 

cc.cagotgtt cactaaagtg gaatctgagg acacgagctd cotcittcgac aag cittalaga 1200 
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-continued 

aagagc.ccga t gcc.ctgact citgctagotc cagcggctgg ggacacgatc attatcactogg 260 

actitcggcag cqatgacacg gaaactgaag accaacaact togalagatgtc. cc.gttgtaca 320 

atgatgtaat gttcccctct tctaatgaga aattaaatat aaatctggca atgtctocat 38O 

tacct gcc to tdaaactcca aagcc acttic gaagtag togc tigatcctgca citgaatcaag 4 40 

aggttgcatt gaagttagag toaa.gc.ccag agt cactggg actittcttitt accatgc.ccc 5 OO 

agatto aaga totagocagoa agticcittctg atggaag cac tag acaaagc ticaccitgagc 560 

citaa.ca.gtcc cagtgagtac toctittgatg togacagoga tatggtocaat gtattolaagt 62O 

tggaactggt ggaaaaacto tittgctgaag acacagaagc gaagaatcca ttittcagotc 680 

agga cact ga tittagacittg gaaatgctgg citc.ccitatat cocaatggat gatgattitcc 740 

agttacgttc ctittgatcag ttgtcaccat tagaga.gcaa ttctocaa.gc cct cogagtg 800 

tgag cacagt tacaggatto cagcagaccc agittacagaa accitaccatc actgtcactg 860 

ccaccgcaac toccaccact gatgaatcaa aag cagtgac gaaggacaat atagalaga.ca 920 

ttaaaatact gattgcatct coaccttcta cccaagtacc tdaagaaatg accactgcta 98O 

aggcatcago atacagtggit acticacagtc ggacago citc accagacaga gcaggaaaga 20 40 

gagt cataga aaaaacagac aaagctdatc caaggagcct talaccitatct gttcactittga 2100 

atcaaagaaa tactgttcct gaagaagaat taalacccaaa gacaatagot ttgcagaatg 216 O 

Ctcagaggaa gCdaaaaatg gaacatgatg gCtcCCtttt toaag cago a ggaattggaa 2220 

cgttactgca gcaaccaggt gaccgtgc.cc citact at gito gotttcttgg aaacgagtga 228O 

aaggatacat atctagtgaa caggatggaa to gag cagaa gacaattittt ttaataccct 234. O 

citgatttagc atgtag acto citggggcagt caatggatga gagtggatta coacagotga 24 OO 

ccagttacga ttgttgaagtt aatgctocca tacaagg cag cagaalacct a citgcagggtg 2460 

aagaattact cagagctttg gatcaagtta actgagcttt toctaatcto attcctttga 252O 

ttgttaattt ttgttgttcag ttgttgttgttgttctgtggg gtttcgtttctgttggttgt 258O 

tittgga cact ggtggctdag cagtctattt atattittcta tat citcattt agaggcc tog 264 O 

ctacagtact gcaccaactc agatagittta gtttggg.ccc ctitccitcctt catttitcact 27 OO 

gatgct ctitt ttaccatgtc. citt.cgaatgc cagat cacag cacattcaca gct coccago 276 O. 

atttcaccaa to cattgctg. tagtgtcgtt taaaatgcac citttittattt atttatttitt 282O 

ggtgagggag tttgtc.ccitt attgaattat ttittaatgaa atgcc-aatat aattittittaa 2880 

gaaggcagta aatctt catc atgatgatag goagttgaaa atttitt tact catttitttitc 2.940 

atgttttaca toaaaataat gotttgc.cag cagtacatgg tag coacaat tdcacaatat 3OOO 

attittcttaa aaataccago agittactcat gcatatatto tgcatttata aaactagttt 3060 

ttaagaagaa acttitttittg gcc tatggaa ttgttaa.gcc tiggat catga tigctgttgat 312 O 

cittataatga ttcttaaact g tatggitttc tittatatggg taaag.ccatt tacatgatat 318O 

agagagatat gottatat cit ggalaggtata togcatttat ttggataaaa ttctoraattg 324 O 

agaagttatc toggtgtttct ttactttacc ggctoaaaag aaaac agtcc citatgtagtt 33OO 

gtggaagctt atgctaat at tdtgtaattg at attaaa.ca ttaaatgttctgccitat cot 3360 

gttggtataa agacattttg agcatact.gt aaacaaaaaa atcatgcatt gttagtaaaa 342O 

ttgcctagta tottaatttgttgaaaatac gatgtttggit tittatgcact ttgtc.gctat 3480 
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aggaaaacgt aaa.cactcct 

atgtggatag cqatatggto 

aag acacaga ggcaaagaat 

tggctcccita tatcccaatg 

cattagagag caattctoca 

cc.cagttaca gaalaccitacc 

caaaaacaga gacgaaggac 

citacccaagt accitcaagaa 

gtoggacago citcaccagac 

atccaaggag ccttaa.gctg 

aattaa acco aaagacaata 

atggctccct ttittcaag.ca 

caccitactat gtcacttitcc 

gaacggagca aaagacitatt 

agtcaatgga tagagtgga 

ccatacaagg cagoagaaac 

ttaactgagc gtttcctaat 

ttgtttgttg g gtttttgtt 

tittatattitt citatat citaa 

tittagtttitc atcc.ccttitc 

aatgccagat cacago acat 

toatttaaaa tdcaccittitt 

attatttitta atgaaatgcc 

catagg cagt togaaaactitt 

gtoagcagta catggtag co 

citcatgcaat atattotgca 

gaattgttaa goctoggat.ca 

totttatatg g gtaaa.gc.ca 

tgtggcattt atttggataa 

taccalactica aaa.cagtc.cc 

titatgaaaca taaatgttct 

aacaaacaaa caaaaaatca 

aaatatgatg tittggttitta 

totaataagtg agtaattitta 

tottgtttitt totatgtaca 

ctaacactaa citgtactgtt 

aaaaaaaaaa aaa. 

<210> SEQ ID NO 6 

aacttittc.cc. 

aatgtattoa 

ccattittcaa. 

gatgatgatt 

agcc.citccala 

atcactg.cca 

aataaagaag 

acgaccactg 

agagcaggaa 

totgccactt 

gctitcgcaga 

gCaggaattg 

tggaaacgag 

attittaatac 

ttaccacago 

citact gcagg 

citcattcott 

totgttggitt 

ttittagaagc 

tactitaattit 

tdacagotcc 

tatttattta 

aatataattit 

titact cattt 

acaattgcac 

tittataaaac 

tgaag.cgttg 

tttacatgat 

aattcticaat 

totgtagttg 

gcc caccctg 

tgctttgtta 

tgcactttgt 

gaag cattat 

citgtataaat 

ttgttatato 

agcctaa.cag 

agttggaact 

citcaggacac 

to cagttacg 

gtatgag cac 

citgccaccac 

a tattaaaat 

cita aggcatc 

agaga.gtcat 

tgaatcaaag 

atgcticagag 

gaacattatt 

tgaaaggatt 

cctcc.gattt 

tgaccagtta 

gtgaagaatt 

ttgattgtta 

atttittggac 

citggctacaa 

toattaatgc 

tdag catttc 

tttittggtga 

tittaagaaag 

ttittcatgtt 

aatatattitt 

tagtttittaa 

atcttataat 

ataaagaaat 

totagagaagt 

tggaagctta 

ttggtataaa 

gtaaaattgc 

cgctattaac 

tittaggaata 

tttitcgttcc 

aaataalacat 

19 

-contin 

toccagtgaa 

ggtggaaaaa 

tgatttagat 

titcctittgat 

agttactggg 

aactgccacc 

act gattgca 

agcatacagt 

agaacagaca 

aaatactgtt 

gaag.cgaaaa 

gcago aacca 

catatotagt 

agcatccaga 

cgattgttgaa 

acticagagct 

atgttitttgt 

actggtggct 

tactgcacaa 

totttittaat 

accattgcat 

gggagtttgt 

cagtaaattic 

ttacatgaaa 

ctittaaaaaa. 

gaaattittitt 

gattcttaaa 

atgcttatat 

tatctggtgt 

tgctaatatt 

gacattttga 

citagtatgtt 

atcottittitt 

tagagttgtc. 

cittgctctitt 

cittctgtgga 

ued 

tattgctittg 

citgtttgctg 

ttggagatgc 

cagttgtcac 

titccagoaga 

act gatgaat 

totocatc.tt 

ggcactcaca 

gacaaagctic 

CCtgaggaag 

atggalacatg 

ggtgactgtg 

galacagaatg 

Ctgctggggc 

gttaatgctc 

ttggatcaag 

toagttgttg 

cagoagticta 

acticagatag 

atgttcttitt 

tgctgtagtg 

cccittattga 

tdatcatgat 

ataatgctitt 

ccago agitta 

ttggccitatg 

citgitatggitt 

Ctggalaggta 

ttcttgactt 

gtgtaattga 

gcatact gta 

gatttgttga 

catatagatt 

atagtaaa.ca 

gtggttgggit 

ccaggaaaaa 

1860 

1920 

1980 

20 40 

2100 

216 O 

2220 

228O 

234. O 

24 OO 

2460 

252O 

258O 

264 O 

27 OO 

276 O. 

282O 

2880 

2.940 

3060 

312 O 

318O 

324 O 

3360 

342O 

3480 

354. O 

3600 

3660 

372 O 

378 O. 

384 O 

39 OO 

396 O 

3973 

Sep. 16, 2004 
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-continued 

<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 6 

aactggacac agtgttgtttg a 21 

<210 SEQ ID NO 7 
&2 11s LENGTH 23 
&212> TYPE RNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: siRNA sense strand 

<400 SEQUENCE: 7 

aacuaacugg acacagugug uuu 23 

<210 SEQ ID NO 8 
&2 11s LENGTH 23 
&212> TYPE RNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: siRNA antisense strand 

<400 SEQUENCE: 8 

acacacugug uccaguluagu ululu 23 

<210 SEQ ID NO 9 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: siRNA sense strand 

<400 SEQUENCE: 9 

aacuaacugg acacagugug utt 23 

<210> SEQ ID NO 10 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: siRNA antisense strand 

<400 SEQUENCE: 10 

acacacugug uccaguluagu utt 23 

<210> SEQ ID NO 11 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 11 

aactaactgg acacagtgtg t 21 

<210> SEQ ID NO 12 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 12 

cgacaagaaa aagataa 

<400 

SEQ ID NO 13 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 13 

aaagataagt totgaac 

<400 

SEQ ID NO 14 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 14 

agataagttctgaacgt. 

<400 

SEQ ID NO 15 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 15 

gttctgaacg. tcgaaaa 

<400 

SEQ ID NO 16 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 16 

aagaaaagtc. tcgagat 

<400 

SEQ ID NO 17 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 17 

gaaaagttcto gagatgc 

<400 

SEQ ID NO 18 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 18 

21 

-continued 

17 

17 

17 

17 

17 

17 
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agtc.tc.gaga tigcago c 

<210 SEQ ID NO 19 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 19 

gtaaagaatc tdaagtt 

<210> SEQ ID NO 20 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 20 

gaatctgaag titttitta 

<210> SEQ ID NO 21 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 21 

gtttitttatg agcttgc 

<210> SEQ ID NO 22 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 22 

ggccitctgtg atgaggc 

<210> SEQ ID NO 23 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 23 

cittctggatg citggtga 

<210> SEQ ID NO 24 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 24 

agcacagatgaattgct 

<210> SEQ ID NO 25 

22 
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-continued 

<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 25 

aaatgcttac acacagaaat g 21 

<210> SEQ ID NO 26 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 26 

gaaaaagata agttctg 17 

<210 SEQ ID NO 27 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 27 

aagataagtt Citgaacg 17 

<210> SEQ ID NO 28 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 28 

gataagttct gaacgtc 17 

<210 SEQ ID NO 29 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 29 

cgtogaaaag aaaagttc 17 

<210 SEQ ID NO 30 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 30 

agaaaagttct c gagatg 17 

<210> SEQ ID NO 31 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 31 

aagttct cqag atgcago 

<400 

SEQ ID NO 32 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 32 

gtotcgagat gcago.ca 

<400 

SEQ ID NO 33 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 33 

agaatctgaa gttttitt 

<400 

SEQ ID NO 34 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 34 

totgaagttt tittatga 

<400 

SEQ ID NO 35 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 35 

tgtgagttcg catcttg 

<400 

SEQ ID NO 36 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 36 

acttctggat gctggtg 

<400 

SEQ ID NO 37 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 37 

24 
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gatgacatga aag caca 

<210 SEQ ID NO 38 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 38 

gcacagatga attgctt 

<210 SEQ ID NO 39 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 39 

aagttttitta to agcttgct c 

<210> SEQ ID NO 40 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 40 

aagttttitta to agcttgct c 

<210> SEQ ID NO 41 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 41 

aaggccitctg tdatgaggct t 

<210> SEQ ID NO 42 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 42 

aaacttctgg atgctggtga t 

<210> SEQ ID NO 43 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 43 

aactitctgga tigctggtgat it 

<210> SEQ ID NO 44 

25 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 44 

aagatgacat gaaag cacag a 

<210> SEQ ID NO 45 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 45 

aaag cacaga t gaattgctt t 

<210> SEQ ID NO 46 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 46 

aag Cacagat gaattgcttt t 

<210> SEQ ID NO 47 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 47 

aattgcttitt atttgaaag.c c 

<210> SEQ ID NO 48 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 48 

aaag.ccttgg atggttttgtt 

<210 SEQ ID NO 49 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 49 

aa.gc.cittgga tiggittttgtt a 

<210 SEQ ID NO 50 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

26 
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<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 50 

aatgttgaaca aatacatggg a 

<210 SEQ ID NO 51 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 51 

aacaaataca toggattaac t 

<210> SEQ ID NO 52 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 52 

aaatacatgg gattaactica g 

<210 SEQ ID NO 53 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 53 

aaatacatgg gattaactica g 

<210> SEQ ID NO 54 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 54 

aacticagttt galacta acto g 

<210 SEQ ID NO 55 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 55 

aactaactgg acacagtgtg t 

<210 SEQ ID NO 56 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 56 

27 
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aactggacac agtgttgtttg a 

<400 

SEQ ID NO 57 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 57 

aaatgagaga aatgcttaca C 

<400 

SEQ ID NO 58 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 58 

aatgagagaa atgcttacac a 

<400 

SEQ ID NO 59 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 59 

aaatgcttac acacagaaat g 

<400 

SEQ ID NO 60 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 60 

aatgcttaca cacagaaatg g 

<400 

SEQ ID NO 61 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 61 

aaatggccitt gtgaaaaagg g 

<400 

SEQ ID NO 62 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 62 

aatggccttg tdaaaaaggg t 

SEQ ID NO 63 
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<400 

LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 63 

aaaaagggta aagaacaaaa c 

<400 

SEQ ID NO 64 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 64 

aaaagggitaa agaacaaaac a 

<400 

SEQ ID NO 65 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 65 

aaagggitaaa gaacaaaaca C 

<400 

SEQ ID NO 66 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 66 

aagg gtaaag aacaaaacac a 

<400 

SEQ ID NO 67 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 67 

aaagaacaaa acacacagog a 

<400 

SEQ ID NO 68 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 68 

aagaacaaaa cacacagoga a 

SEQ ID NO 69 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
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<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 69 

aacaaaacac acagogaa.gc t 

<210 SEQ ID NO 70 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 70 

aacaaaacac acagogaa.gc t 

<210 SEQ ID NO 71 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 71 

aaac acacag cqaagcttitt t 

<210 SEQ ID NO 72 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 72 

aacacacago gaagctttitt t 

<210 SEQ ID NO 73 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 73 

aagcttttitt citcagaatga a 

<210> SEQ ID NO 74 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 74 

aatgaagtgt accota acta g 

<210 SEQ ID NO 75 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 75 
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aagtgtaccc talactago.cg a 

<210 SEQ ID NO 76 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 76 

aactago.cga ggaagaacta t 

<210 SEQ ID NO 77 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 77 

aagaactato aacataaagt c 

<210 SEQ ID NO 78 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 78 

aactatojaac ataaagtctg. C 

<210 SEQ ID NO 79 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 79 

aacataaagt citgcaa.catg g 

<210 SEQ ID NO 80 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 80 

aaagttctgca acatggaagg t 

<210> SEQ ID NO 81 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 81 

aagttctgcaa catggalaggt a 

<210> SEQ ID NO 82 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 82 

aacatggaag gtattgcact g 

<210 SEQ ID NO 83 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 83 

aagg tattgc actgcacagg c 

<210> SEQ ID NO 84 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 84 

aacagtaacc aacctoagtg t 

<210 SEQ ID NO 85 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 85 

alaccalaccitc agtgtgggta t 

<210 SEQ ID NO 86 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 86 

aaccitcagtg toggtataag a 

<210 SEQ ID NO 87 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 87 

aagaalaccac citatgacctg. C 

<210 SEQ ID NO 88 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 88 

aagaalaccac citatgacctg. C 

<400 

SEQ ID NO 89 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 89 

alaccaccitat gacctgcttg g 

<400 

SEQ ID NO 90 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 90 

aa.cccattcc tocacccatca a 

<400 

SEQ ID NO 91 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 91 

aaatattgaa attcctittag a 

<400 

SEQ ID NO 92 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 92 

aatattgaaa titcctittaga t 

<400 

SEQ ID NO 93 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 93 

aaattic ctitt agatagdaag a 

<400 

SEQ ID NO 94 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 94 
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aatticcittta gatago aaga c 

<210 SEQ ID NO 95 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 95 

aag acttitcc toagtcgaca C 

<210 SEQ ID NO 96 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 96 

aaattittctt attgttgatga a 

<210 SEQ ID NO 97 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 97 

aattittctta ttgttgatgaa a 

<210 SEQ ID NO 98 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 98 

aaagaattac cqaattgatg g 

<210 SEQ ID NO 99 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 99 

aattaccgaa ttgatgggat a 

<210> SEQ ID NO 100 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 100 

aattaccgaa ttgatgggat a 

<210> SEQ ID NO 101 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 101 

aagaacttitt aggcc.gctica a 

<210> SEQ ID NO 102 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 102 

aacttittagg cc.gctcaatt t 

<210> SEQ ID NO 103 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 103 

aattitatgaa tattatcato c 

<210> SEQ ID NO 104 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 104 

aatattatca tactittgg act 

<210 SEQ ID NO 105 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 105 

aaaacticatc atgatatgtt t 

<210> SEQ ID NO 106 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 106 

aaactoatca toatatgttt a 

<210 SEQ ID NO 107 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 107 

aacticatcat gatatgttta c 

<400 

SEQ ID NO 108 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 108 

aaaggacaag to accacagg a 

<400 

SEQ ID NO 109 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 109 

aaggacaagt caccacagga c 

<400 

SEQ ID NO 110 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 110 

aagttcaccac aggacagtac a 

<400 

SEQ ID NO 111 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 111 

aaaagaggtg gatatgtctg. g. 

<400 

SEQ ID NO 112 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 112 

aaagaggtgg atatgtctgg g 

<400 

SEQ ID NO 113 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 113 
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alagaggtgga tatgtctggg t 

<210> SEQ ID NO 114 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 114 

aaactcaa.gc aactgtcata t 

<210> SEQ ID NO 115 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 115 

aacticaag.ca actgtcatat a 

<210> SEQ ID NO 116 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 116 

aa.gcaactgt catatataac a 

<210> SEQ ID NO 117 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 117 

aactgtcata tatalacacca a 

<210> SEQ ID NO 118 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 118 

aacaccalaga attcto aacc a 

<210 SEQ ID NO 119 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 119 

aagaattic to aaccacagtg c 

<210> SEQ ID NO 120 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 120 

aattctdaac cacagtgcat it 

<210> SEQ ID NO 121 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 121 

alaccacagtg cattgtatgt g 

<210> SEQ ID NO 122 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 122 

aattacgttg tdagtggitat it 

<210> SEQ ID NO 123 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 123 

aacaaacaga atgtgtc.citt a 

<210> SEQ ID NO 124 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 124 

aaacagaatg tdtccittaaa c 

<210> SEQ ID NO 125 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 125 

aacagaatgt gtc.cittaaac C 

<210> SEQ ID NO 126 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 126 

atgtgtc.citt aaa.ccggttg 

<400 

SEQ ID NO 127 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 127 

aaac cq gttgaatcttcaga t 

<400 

SEQ ID NO 128 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 128 

aaccggttga atcttcagat a 

<400 

SEQ ID NO 129 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 129 

aatcttcaga tatgaaaatg a 

<400 

SEQ ID NO 130 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 130 

aaaatgactic agctattoac c 

<400 

SEQ ID NO 131 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 131 

aaatgactica gctattolacc a 

<400 

SEQ ID NO 132 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 132 
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aatgacticag citattolacca a 

<400 

SEQ ID NO 133 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 133 

aaagttgaat cagaagatac a 

<400 

SEQ ID NO 134 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 134 

aagttgaatc agaagataca a 

<400 

SEQ ID NO 135 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 135 

aatcagaaga tacaagtagc c 

<400 

SEQ ID NO 136 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 136 

aagatacaag tagcct ctitt g 

<400 

SEQ ID NO 137 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 137 

aagtag cotc tittgacaaac t 

<400 

SEQ ID NO 138 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 138 

aaacttaaga aggaacct ga t 

SEQ ID NO 139 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 139 

aacttaagaa goalacctgat g 

<210> SEQ ID NO 140 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 140 

aagaaggaac citgatgctitt a 

<210> SEQ ID NO 141 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 141 

aaggaacctg atgctittaac t 

<210> SEQ ID NO 142 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 142 

aacctgatgc tittaactittg c 

<210> SEQ ID NO 143 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 143 

aactittgctg gcc.ccago.cg c 

<210> SEQ ID NO 144 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 144 

aatcatatot ttagattittg g 

<210> SEQ ID NO 145 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 145 

aacgacacag aaactgatga c 

<400 

SEQ ID NO 146 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 146 

aaactgatga ccagdaactt g 

<400 

SEQ ID NO 147 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 147 

aact gatgac cagdaactitg a 

<400 

SEQ ID NO 148 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 148 

aacttgagga agtaccatta t 

<400 

SEQ ID NO 149 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 149 

aagtaccatt atataatgat g 

<400 

SEQ ID NO 150 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 150 

aatgatgtaa toc toccc to a 

<400 

SEQ ID NO 151 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 151 
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aatgcticc cc to accolaacg a 

<210> SEQ ID NO 152 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 152 

aacgaaaaat tacagaatat a 

<210 SEQ ID NO 153 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 153 

aaaaattaca gaatataaat it 

<210> SEQ ID NO 154 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 154 

aaaattacag aatataaatt t 

<210 SEQ ID NO 155 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 155 

aaattacaga atataaattt g 

<210 SEQ ID NO 156 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 156 

aattacagaa tataaatttg g 

<210 SEQ ID NO 157 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 157 

aatataaatt togcaatgtc. t 

<210 SEQ ID NO 158 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 158 

aaatttggca atgtctdcat it 

<210 SEQ ID NO 159 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 159 

aatttggcaa tdtcto catt a 

<210> SEQ ID NO 160 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 160 

aatgtctoca ttacccaccq c 

<210> SEQ ID NO 161 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 161 

aaacgc.caaa gocactitcga a 

<210> SEQ ID NO 162 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 162 

aacgc.caaag ccactt.cgaa g 

<210> SEQ ID NO 163 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 163 

aaagcc actt cqaagtag to c 

<210> SEQ ID NO 164 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 164 

aa.gc.cactitc gaagtagtgc t 

<400 

SEQ ID NO 165 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 165 

aagtag togct gaccctgcac t 

<400 

SEQ ID NO 166 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 166 

aatcaagaag ttgcattaaa a 

<400 

SEQ ID NO 167 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 167 

aagaagttgc attaaaatta g 

<400 

SEQ ID NO 168 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 168 

aagttgcatt aaaattagaa c 

<400 

SEQ ID NO 169 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 169 

aaaattagaa ccaaatccag a 

<400 

SEQ ID NO 170 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 170 
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aaattagaac caaatccaga g 

<210> SEQ ID NO 171 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 171 

aattagalacc aaatccagag t 

<210> SEQ ID NO 172 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 172 

alaccaaatcc agagtcactg. g. 

<210 SEQ ID NO 173 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 173 

aaatccagag to actdgaac t 

<210> SEQ ID NO 174 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 174 

aatccagagt cactggaact t 

<210 SEQ ID NO 175 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 175 

aactittctitt taccatgccc c 

<210 SEQ ID NO 176 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 176 

aag cactaga caaagttcac c 

<210 SEQ ID NO 177 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 177 

aaagttcacc tdagcctaat a 

<210 SEQ ID NO 178 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 178 

aagttcacct gagcctaata g 

<210 SEQ ID NO 179 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 179 

aatagtcc.ca gtgaatattg t 

<210 SEQ ID NO 18O 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 18O 

aatattgttt titatgttggat a 

<210> SEQ ID NO 181 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 181 

aatgaattica agttggaatt g 

<210> SEQ ID NO 182 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 182 

aattcaagtt gaattggta g 

<210 SEQ ID NO 183 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 183 

aagttggaat togtagaaaa a 

<400 

SEQ ID NO 184 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 184 

aattggtaga aaaactttitt g 

<400 

SEQ ID NO 185 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 185 

aaaactttitt gctgaagaca C 

<400 

SEQ ID NO 186 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 186 

aaactttittg citgaag acac a 

<400 

SEQ ID NO 187 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 187 

aactttittgc tigaaga caca g 

<400 

SEQ ID NO 188 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 188 

aag acacaga agcaaagaac C 

<400 

SEQ ID NO 189 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 189 
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aa.gcaaagaa cccattttct a 

<210 SEQ ID NO 190 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 190 

aaagaaccoa ttittctactic a 

<210 SEQ ID NO 191 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 191 

aagaacco at tittctactica g 

<210> SEQ ID NO 192 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 192 

aaccoattitt citacticagga c 

<210 SEQ ID NO 193 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 193 

aatggatgat gactitccagt t 

<210> SEQ ID NO 194 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 194 

aaag cagttc cqcaag ccct g 

<210 SEQ ID NO 195 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 195 

aag cagttcc gcaa.gc.cctg a 

<210 SEQ ID NO 196 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 196 

aag.ccctgaa agc.gcaag to c 

<210 SEQ ID NO 197 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 197 

aaag.cgcaag to citcaaago a 

<210 SEQ ID NO 198 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 198 

aag.cgcaagt CCtcaaag.ca C 

<210 SEQ ID NO 199 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 199 

aagticcitcaa agcacagtta c 

<210> SEQ ID NO 200 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 200 

aaag cacagt tacagtatto c 

<210> SEQ ID NO 201 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 201 

aag cacagtt acagtattoc a 

<210> SEQ ID NO 202 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 2O2 

aaatacaaga accitactgct a 

<210> SEQ ID NO 203 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 203 

aatacaagaa cct actgcta a 

<210> SEQ ID NO 204 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 204 

aagaacctac togctaatgcc a 

<210 SEQ ID NO 205 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 205 

aaccitact gc taatgccacc a 

<210> SEQ ID NO 206 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 206 

aatgccacca citaccactgc c 

<210 SEQ ID NO 207 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 207 

aattaaaaac agtgacaaaa g 

<210 SEQ ID NO 208 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 208 
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aaaaac agtg acaaaag acc g 

<400 

SEQ ID NO 209 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 209 

aaaa.ca.gtga caaaag accq t 

<400 

SEQ ID NO 210 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 210 

aaac agtgac aaaag accgt a 

<400 

SEQ ID NO 211 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 211 

aacagtgaca aaag accqta t 

<400 

SEQ ID NO 212 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 212 

aaaag accgt atggaagaca t 

<400 

SEQ ID NO 213 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 213 

aaag accgta toggaag acat it 

<400 

SEQ ID NO 214 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 214 

aag accgitat ggaaga catt a 

SEQ ID NO 215 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 215 

aaga cattaa aatattgatt g 

<210> SEQ ID NO 216 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 216 

aaaatattga ttgcatctoc a 

<210> SEQ ID NO 217 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 217 

aaatattgat to catctoca t 

<210> SEQ ID NO 218 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 218 

aatattgatt gcatctocat c 

<210> SEQ ID NO 219 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 219 

aaagaalacta citagtgccac a 

<210> SEQ ID NO 220 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 220 

aagaaactac tagtgccaca t 

<210> SEQ ID NO 221 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

53 

-continued 

21 

21 

21 

21 

21 

21 

Sep. 16, 2004 



US 2004/0180357 A1 

<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 221 

aaac tactag togccacatca t 

<210> SEQ ID NO 222 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 222 

aactactagt gccacatcat c 

<210> SEQ ID NO 223 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 223 

aaagttcggac agc citcacca a 

<210> SEQ ID NO 224 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 224 

aagttcggaca gccitcaccala a 

<210> SEQ ID NO 225 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 225 

aalacagagca ggaaaaggag t 

<210> SEQ ID NO 226 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 226 

alacagagcag gaalaaggagt C 

<210> SEQ ID NO 227 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 227 
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aaaaggagtc. atagaacaga c 

<400 

SEQ ID NO 228 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 228 

aaaggagtica tagaacagac a 

<400 

SEQ ID NO 229 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 229 

aaggagtcat agaacagaca g 

<400 

SEQ ID NO 230 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 230 

aacagacaga aaaatctoat c 

<400 

SEQ ID NO 231 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 231 

aaaaatctoa tocaagaagc c 

<400 

SEQ ID NO 232 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 232 

aaaatctoat coaagaagcc c 

<400 

SEQ ID NO 233 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 233 

aaatctoatc caagaa.gc.cc t 

SEQ ID NO 234 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 234 

aatcto atcc aagaagcc ct a 

<210 SEQ ID NO 235 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 235 

aagaagcc ct aacgtgttat c 

<210> SEQ ID NO 236 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 236 

aag.ccctaac gtgttatctg. it 

<210 SEQ ID NO 237 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 237 

aacgtgttat citgtc.gctitt g 

<210 SEQ ID NO 238 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 238 

aaagaactac agttcc tdag g 

<210 SEQ ID NO 239 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 239 

aagaactaca gttcct gagg a 

<210> SEQ ID NO 240 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 240 

aactacagtt cotgaggaag a 

<210> SEQ ID NO 241 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 241 

aagaactaaa tocaaagata c 

<210> SEQ ID NO 242 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 242 

aactaaatcc aaagatacta g 

<210> SEQ ID NO 243 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 243 

aaatccaaag atactagott t 

<210> SEQ ID NO 244 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 244 

aatccaaaga tactagottt g 

<210> SEQ ID NO 245 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 245 

aaagatacta gctittgcaga a 

<210> SEQ ID NO 246 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 246 
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aagatactag citttgcagaa t 

<400 

SEQ ID NO 247 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 247 

aatgcticaga gaaag.cgaaa a 

<400 

SEQ ID NO 248 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 248 

aaag.cgaaaa atggaacatg a 

<400 

SEQ ID NO 249 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 249 

aag.cgaaaaa toggaac atga t 

<400 

SEQ ID NO 250 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 250 

aaaaatggaa catgatggitt c 

<400 

SEQ ID NO 251 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 251 

aaaatggaac atgatggttc a 

<400 

SEQ ID NO 252 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 252 

aaatggaaca tatggttca c 

SEQ ID NO 253 
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<400 

LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 253 

aatggaac at gatggttcac t 

<400 

SEQ ID NO 254 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 254 

aacatgatgg titcactttitt c 

<400 

SEQ ID NO 255 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 255 

aag Cagtagg aattggaaca t 

<400 

SEQ ID NO 256 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 256 

aattggaaca ttattacago a 

<400 

SEQ ID NO 257 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 257 

aacatt atta cagoagccag a 

<400 

SEQ ID NO 258 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 258 

aaacgtgtaa aag gatgcaa a 

SEQ ID NO 259 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
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<400 

OTHER INFORMATION: target sequence 

SEQUENCE: 259 

aacgtgtaaa aggatgcaaa t 

<400 

SEQ ID NO 260 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 260 

aaaaggatgc aaatctagtg a 

<400 

SEQ ID NO 261 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 261 

aaaggatgca aatctagtga a 

<400 

SEQ ID NO 262 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 262 

aaggatgcaa atctagtgaa c 

<400 

SEQ ID NO 263 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 263 

aaatctagtg alacagaatgg a 

<400 

SEQ ID NO 264 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 264 

aatctagtga acagaatgga a 

<400 

SEQ ID NO 265 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: target sequence 

SEQUENCE: 265 
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aacagaatgg aatggagcaa a 

<210> SEQ ID NO 266 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 266 

aatggaatgg agcaaaagac a 

<210 SEQ ID NO 267 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 267 

aatggagcaa aagacaatta t 

<210 SEQ ID NO 268 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 268 

aaaagacaat tattittaata c 

<210 SEQ ID NO 269 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 269 

aaag acaatt attittaatac c 

<210 SEQ ID NO 270 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 270 

aag acaatta ttittaatacc c 

<210> SEQ ID NO 271 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 271 

aattattitta atacccitctg a 

<210> SEQ ID NO 272 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 272 

aataccctct gatttagcat g 

<210 SEQ ID NO 273 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 273 

aatcaatgga tigaaagtgga t 

<210> SEQ ID NO 274 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 274 

aatggatgaa agtggattac C 

<210 SEQ ID NO 275 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 275 

aaagtggatt accacagotg a 

<210 SEQ ID NO 276 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 276 

aagtggatta ccacagotga c 

<210 SEQ ID NO 277 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 277 

catcagttgc cactitccaca t 

<210 SEQ ID NO 278 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 278 

cittggatggit tttgttatgg t 

<210 SEQ ID NO 279 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 279 

atgggattaa citcagtttga a 

<210 SEQ ID NO 280 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 280 

gtotgcaa.ca toggaaggitat it 

<210> SEQ ID NO 281 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 281 

catt cotcac coatcaaata t 

<210> SEQ ID NO 282 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 282 

aggcc.gctica atttatgaat a 

<210 SEQ ID NO 283 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 283 

toatatataa caccaagaat it 

<210> SEQ ID NO 284 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 284 
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tgtc.cittaaa ccggttgaat c 

<210 SEQ ID NO 285 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 285 

agccitctttg acaaacttaa g 

<210 SEQ ID NO 286 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 286 

atgaccagoa acttgaggaa g 

<210 SEQ ID NO 287 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 287 

cattacccac cqctgaaacg c 

<210 SEQ ID NO 288 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 288 

agatto agga toag acacct a 

<210 SEQ ID NO 289 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 289 

atagtgatat ggtoaatgaa t 

<210 SEQ ID NO 290 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 290 

acacagattt agacittggag a 

<210> SEQ ID NO 291 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 291 

cacagttaca gtatto cago a 

<210> SEQ ID NO 292 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 292 

attgattgcatctocatcto c 

<210 SEQ ID NO 293 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 293 

atactagott togcagaatgc t 

<210> SEQ ID NO 294 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 294 

attattacag cago.ca.gacg a 

<210 SEQ ID NO 295 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 295 

acaattattt taataccctic t 

<210 SEQ ID NO 296 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 296 

accagttatg attgttgaagt t 

<210 SEQ ID NO 297 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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-continued 

<223> OTHER INFORMATION: target sequence 

<400 SEQUENCE: 297 

aactaactgg acacagtgtg t 

<210 SEQ ID NO 298 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: siRNA sense strand 

<400 SEQUENCE: 298 

Cuala Cuggac acagugugut it 

<210 SEQ ID NO 299 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: siRNA antisense strand 

<400 SEQUENCE: 299 

acacacugug uccaguluagt t 

We claim: 
1. An isolated siRNA comprising a sense RNA strand and 

an antisense RNA Strand, wherein the Sense and an antisense 
RNA strands form an RNA duplex, and wherein the sense 
RNA Strand comprises a nucleotide Sequence Substantially 
identical to a target Sequence of about 19 to about 25 
contiguous nucleotides in human HIF-1alpha mRNA, or an 
alternative Splice form, mutant or cognate thereof. 

2. The siRNA of claim 1, wherein the human HIF-1alpha 
mRNA is SEO ID NO: 1. 

3. The siRNA of claim 1, wherein the cognate of the 
human HIF-1 alpha mRNA sequence is rat HIF-1 alpha 
mRNA or mouse HIF-1alpha mRNA. 

4. The siRNA of claim 1, wherein the sense RNA strand 
comprises one RNA molecule, and the antisense RNA strand 
comprises one RNA molecule. 

5. The siRNA of claim 1, wherein the sense and antisense 
RNA strands forming the RNA duplex are covalently linked 
by a single-Stranded hairpin. 

6. The siRNA of claim 1, wherein the siRNA further 
comprises non-nucleotide material. 

7. The siRNA of claim 1, wherein the siRNA further 
comprises an addition, deletion, Substitution or alteration of 
one or more nucleotides. 

8. The siRNA of claim 1, wherein the sense and antisense 
RNA Strands are Stabilized against nuclease degradation. 

9. The siRNA of claim 1, further comprising a 3' over 
hang. 

10. The siRNA of claim 9, wherein the 3' overhang 
comprises from 1 to about 6 nucleotides. 

11. The siRNA of claim 9, wherein the 3' overhang 
comprises about 2 nucleotides. 

12. The siRNA of claim 5, wherein the sense RNA strand 
comprises a first 3' overhang, and the antisense RNA Strand 
comprises a Second 3' overhang. 
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13. The siRNA of claim 12, wherein the first and second 
3' overhangs Separately comprise from 1 to about 6 nucle 
otides. 

14. The siRNA of claim 13, wherein the first 3' overhang 
comprises a dinucleotide and the Second 3' overhang com 
prises a dinucleotide. 

15. The siRNA of claim 14, where the dinucleotide 
comprising the first and Second 3' overhangs is dithymidylic 
acid (TT) or diuridylic acid (uu). 

16. The siRNA of claim 9, wherein the 3' overhang is 
Stabilized against nuclease degradation. 

17. A retinal pigment epithelial cell comprising the siRNA 
of claim 1. 

18. A recombinant plasmid comprising nucleic acid 
Sequences for expressing an SiRNA comprising a Sense RNA 
Strand and an antisense RNA Strand, wherein the Sense and 
an antisense RNA strands form an RNA duplex, and wherein 
the Sense RNA Strand comprises a nucleotide Sequence 
Substantially identical to a target Sequence of about 19 to 
about 25 contiguous nucleotides in human HIF-1 alpha 
mRNA, or an alternative splice form, mutant or cognate 
thereof. 

19. The recombinant plasmid of claim 18, wherein the 
nucleic acid Sequences for expressing the siRNA comprise 
an inducible or regulatable promoter. 

20. The recombinant plasmid of claim 18, wherein the 
nucleic acid Sequences for expressing the siRNA comprise a 
Sense RNA Strand coding Sequence in operable connection 
with a polyT termination Sequence under the control of a 
human U6 RNA promoter, and an antisense RNA strand 
coding Sequence in operable connection with a polyT ter 
mination sequence under the control of a human U6 RNA 
promoter. 

21. The recombinant plasmid of claim 20, wherein the 
plasmid is paAVsiRNA. 
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22. A recombinant Viral vector comprising nucleic acid 
Sequences for expressing an SiRNA comprising a Sense RNA 
Strand and an antisense RNA Strand, wherein the Sense and 
an antisense RNA strands form an RNA duplex, and wherein 
the Sense RNA Strand comprises a nucleotide Sequence 
Substantially identical to a target Sequence of about 19 to 
about 25 contiguous nucleotides in human HIF-1 alpha 
mRNA, or an alternative splice form, mutant or cognate 
thereof. 

23. The recombinant viral vector of claim 22, wherein the 
nucleic acid Sequences for expressing the siRNA comprise 
an inducible or regulatable promoter. 

24. The recombinant viral vector of claim 22, wherein the 
nucleic acid Sequences for expressing the siRNA comprise a 
Sense RNA Strand coding Sequence in operable connection 
with a polyT termination Sequence under the control of a 
human U6 RNA promoter, and an antisense RNA strand 
coding Sequence in operable connection with a polyT ter 
mination sequence under the control of a human U6 RNA 
promoter. 

25. The recombinant viral vector of claim 22, wherein the 
recombinant Viral vector is Selected from the group consist 
ing of an adenoviral vector, an adeno-associated viral vector, 
a lentiviral vector, a retroviral vector, and a herpes virus 
VectOr. 

26. The recombinant viral vector of claim 22, wherein the 
recombinant Viral vector is pseudotyped with Surface pro 
teins from Vesicular Stomatitis virus, rabies virus, Ebola 
virus, or Mokola virus. 

27. The recombinant viral vector of claim 25, wherein the 
recombinant viral vector comprises an adeno-associated 
viral vector. 

28. A pharmaceutical composition comprising an SiRNA 
and a pharmaceutically acceptable carrier, wherein the 
siRNA comprises a sense RNA strand and an antisense RNA 
Strand, wherein the Sense and an antisense RNAstrands form 
an RNA duplex, and wherein the sense RNA strand com 
prises a nucleotide Sequence Substantially identical to a 
target Sequence of about 19 to about 25 contiguous nucle 
otides in human HIF-1alpha mRNA, or an alternative splice 
form, mutant or cognate thereof. 

29. The pharmaceutical composition of claim 28, further 
comprising lipofectin, lipofectamine, cellfectin, polycations, 
or liposomes. 

30. A pharmaceutical composition comprising the plasmid 
of claim 18, or a physiologically acceptable Salt thereof, and 
a pharmaceutically acceptable carrier. 

31. The pharmaceutical composition of claim 30, further 
comprising lipofectin, lipofectamine, cellfectin, polycations, 
or liposomes. 

32. A pharmaceutical composition comprising the viral 
vector of claim 22 and a pharmaceutically acceptable carrier. 

33. A method of inhibiting expression of human HIF-1 
alpha mRNA, or an alternative splice form, mutant or 
cognate thereof, comprising administering to a Subject an 
effective amount of an siRNA comprising a sense RNA 
Strand and an antisense RNA Strand, wherein the Sense and 
an antisense RNA strands form an RNA duplex, and wherein 
the Sense RNA Strand comprises a nucleotide Sequence 
Substantially identical to a target Sequence of about 19 to 
about 25 contiguous nucleotides in human HIF-1 alpha 
mRNA, or an alternative splice form, mutant or cognate 
thereof, such that human HIF-1alpha mRNA, or an alter 
native Splice form, mutant or cognate thereof, is degraded. 
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34. The method of claim 33, wherein the subject is a 
human being. 

35. The method of claim 33, wherein expression of human 
HIF-1alpha mRNA, or an alternative splice form, mutant or 
cognate thereof is inhibited in one or both eyes of the 
Subject. 

36. The method of claim 33, wherein expression of human 
HIF-1alpha mRNA, or an alternative splice form, mutant or 
cognate thereof is inhibited in retinal pigment epithelial cells 
of the subject. 

37. The method of claim 33, wherein the effective amount 
of the siRNA is an amount which provides an intercellular 
concentration at or near the neovascularization site of from 
about 1 nM to about 100 nM. 

38. The method of claim 33, wherein the siRNA is 
administered in conjunction with a delivery reagent. 

39. The method of claim 38, wherein the delivery agent is 
Selected from the group consisting of lipofectin, lipo 
fectamine, cellfectin, polycations, and liposomes. 

40. The method of claim 39, wherein the delivery agent is 
a liposome. 

41. The method claim 40, wherein the liposome com 
prises a ligand which targets the lipoSome to cells at or near 
the Site of angiogenesis. 

42. The method of claim 41, wherein the ligand binds to 
receptors on tumor cells or vascular endothelial cells. 

43. The method of claim 42, wherein the ligand comprises 
a monoclonal antibody. 

44. The method of claim 40, wherein the liposome is 
modified with an opSonization-inhibition moiety. 

45. The method of claim 44, wherein the opsonization 
inhibiting moiety comprises a PEG, PPG, or derivatives 
thereof. 

46. The method of claim 33, wherein the siRNA is 
expressed from a recombinant plasmid 

47. The method of claim 33, wherein the siRNA is 
expressed from a recombinant viral vector. 

48. The method of claim 47, wherein the recombinant 
Viral vector comprises an adenoviral vector, an adeno 
asSociated viral vector, a lentiviral vector, a retroviral vector, 
or a herpes virus vector. 

49. The method of claim 48, wherein the recombinant 
Viral vector is pseudotyped with Surface proteins from 
vesicular Stomatitis virus, rabies virus, Ebola virus, or 
Mokola virus. 

50. The method of claim 47, wherein the recombinant 
Viral vector comprises an adeno-associated viral vector. 

51. The method of claim 33, wherein the siRNA is 
administered by an enteral administration route. 

52. The method of claim 51, wherein the enteral admin 
istration route is Selected from the group consisting of oral, 
rectal, and intranasal. 

53. The method of claim 33, wherein the siRNA is 
administered by a parenteral administration route. 

54. The method of claim 53, wherein the parenteral 
administration route is Selected from the group consisting of 
intravascular administration, peri- and intra-tissue adminis 
tration, Subcutaneous injection or deposition, Subcutaneous 
infusion, intraocular administration, and direct application at 
or near the Site of neovascularization. 

55. The method of claim 54, wherein the intravascular 
administration is Selected from the group consisting of 
intravenous bolus injection, intravenous infusion, intra-ar 
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terial bolus injection, intra-arterial infusion and catheter 
instillation into the vasculature. 

56. The method of claim 54, wherein the peri- and 
intra-tissue injection comprises peri-tumoral injection or 
intra-tumoral injection. 

57. The method of claim 54, wherein the intraocular 
administration comprises intravitreal, intraretinal, Subreti 
nal, Subtenon, peri- and retro-orbital, trans-corneal or trans 
Scleral administration. 

58. The method of claim 54, wherein the direct applica 
tion at or near the site of neovascularization comprises 
application by catheter, corneal pellet, eye dropper, Supposi 
tory, an implant comprising a porous material, an implant 
comprising a non-porous material, or an implant comprising 
a gelatinous material. 

59. The method of claim 54, wherein the site of neovas 
cularization is in the eye, and the direct application at or near 
the Site of neovascularization comprises application by an 
ocular implant. 

60. The method of claim 59, wherein the ocular implant 
is biodegradable. 

61. A method of inhibiting angiogenesis in a Subject, 
comprising administering to a Subject an effective amount of 
an SiRNA comprising a Sense RNA Strand and an antisense 
RNA strand, wherein the sense and an antisense RNA 
strands form an RNA duplex, and wherein the sense RNA 
Strand comprises a nucleotide Sequence Substantially iden 
tical to a target Sequence of about 19 to about 25 contiguous 
nucleotides in human HIF-1alpha mRNA, or an alternative 
Splice form, mutant or cognate thereof. 

62. The method of claim 61, wherein the angiogenesis is 
pathogenic. 

63. The method of claim 61, wherein the angiogenesis is 
non-pathogenic. 

64. The method of claim 63, wherein the non-pathogenic 
angiogenesis is associated with production of fatty tissueS or 
cholesterol production. 

65. The method of claim 63, wherein the non-pathogenic 
angiogenesis comprises endometrial neovascularization. 

66. The method of claim 61, wherein the angiogenesis is 
inhibited in one or both eyes of the subject. 

67. A method of treating an angiogenic disease in a 
Subject, comprising administering to a Subject an effective 
amount of an SiRNA comprising a Sense RNA Strand and an 
antisense RNA Strand, wherein the Sense and an antisense 
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RNA strands form an RNA duplex, and wherein the sense 
RNA Strand comprises a nucleotide Sequence Substantially 
identical to a target Sequence of about 19 to about 25 
contiguous nucleotides in human HIF-1alpha mRNA, or an 
alternative splice form, mutant or cognate thereof, Such that 
angiogenesis associated with the angiogenic disease is inhib 
ited. 

68. The method of claim 67, wherein the angiogenic 
disease comprises a tumor associated with a cancer. 

69. The method of claim 68, wherein the cancer is 
Selected from the group consisting of breast cancer, lung 
cancer, head and neck cancer, brain cancer, abdominal 
cancer, colon cancer, colorectal cancer, esophagus cancer, 
gastrointestinal cancer, glioma, liver cancer, tongue cancer, 
neuroblastoma, Osteosarcoma, Ovarian cancer, pancreatic 
cancer, prostate cancer, retinoblastoma, Wilm's tumor, mul 
tiple myeloma, Skin cancer, lymphoma, and blood cancer. 

70. The method of claim 67, wherein the angiogenic 
disease is Selected from the group consisting of diabetic 
retinopathy, age-related macular degeneration, and inflam 
matory diseases. 

71. The method of claim 70, wherein the inflammatory 
disease is psoriasis or rheumatoid arthritis. 

72. The method of claim 70, wherein the angiogenic 
disease is age-related macular degeneration. 

73. The method of claim 67, wherein the siRNA is 
administered in combination with a pharmaceutical agent for 
treating the angiogenic disease, which pharmaceutical agent 
is different from the siRNA. 

74. The method of claim 73, wherein the angiogenic 
disease is cancer, and the pharmaceutical agent comprises a 
chemotherapeutic agent. 

75. The method of claim 73, wherein the chemotherapeu 
tic agent is Selected from the group consisting of cisplatin, 
carboplatin, cyclophosphamide, 5-fluorouracil, adriamycin, 
daunorubicin, and tamoxifen. 

76. The method of claim 67, wherein the siRNA is 
administered to a Subject in combination with another thera 
peutic method designed to treat the angiogenic disease. 

77. The method of claim 76, wherein the angiogenic 
disease is cancer, and the siRNA is administered in combi 
nation with radiation therapy, chemotherapy or Surgery. 


